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Heald “Burrizing” 
BEARINGS 


... With only one part scrapped! 


The use of a burr instead of a boring tool on a Heald 
Bore-Matic is somewhat unusual, but when it’s practi- 
cal, interesting things happen. Here’s a case in point. 

A model 121 Bore-Matic, equipped with a high- 
frequency grinding wheelhead, uses a Ys” shank burr 
for precision finishing the I.D. of miniature bearing 
races. Size limits of .0002”, .000050” for roundness 
and .0001” for concentricity are easily held. Three 
thousand parts have been finished in five, seven-hour 
shifts—with but a single scrap part! Burr is dressed 
intermittently by a diamond hone and customer re- 
ports that tool life lasts up to 5,000 pieces! 

Remember — when it comes to precision finishing, 
it pays to come to Heald. 


Internal and Rotary a THE HEALD MACHINE COMPANY 


Surface Grinding Machines 
and Bore-Matics WORCESTER 6, MASSACHUSETTS 
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Ten LANDIS Receding Chaser Pipe Threading Machines are used by Atlas 
Pipe, Inc., largest mill-type pipe finishers on the Gulf Coast, for threading 
oil tubular goods: +» 

These machines are installed in an offset position so as to permit unin- 
terrupted production. Typical production figures show: the 434’’ machines 
threading 74 joints (148 threads) per hour from 23%" upset tubing—the 
8%" machines averaging 20 joints (40 threads) per hour from 51/2’ casing. 
All threads are 8 pitch to AP] standards. 


Mr. Becker, Plant Manager, highlights the important production advan- 
tages of LANDIS Pipe Machines when he says that they were selected for 
their flexibility, versatility, and the uniform threads produced. Thread uni- 
formity is made possible by massive construction, leadscrew control of the 
carriage movement, a precision-built die head featuring LANDIS Tangential 
Chasers, and an attachment which mechanically controls the degree of taper. 


These machines offer flexibility through wide range coverage—three sizes 
of machines (434, 8°", 1338"') thread all pipe sizes from 154” to 1334”. 
Ease ot set-up is important—a change of diameter and length in less than 
2 minutes, a complete change for diameter, pitch, taper, and length in 
40 minutes. 


LANDIS Receding Pipe Machines perform four other pipe fabricating 
operations in addition to threading: cutting off, chamfering, 
reaming, and the making and breaking of collars. For more 
complete information, please ask for Bulletin C-77. 


LANDIS Machine COMPANY 


WAYNESBORO PENNSYLVANIA U.S.A. 
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"The FELLOWS METHOD 


ag.in the United, 


Canadian Pratt & Whit- 
ney’s new 340,000 sq. ft. 
plant at Ville Jacques 
Cartier, Quebec. 


At the Canadian Pratt & Whitney plant, a num- 
ber of small fine-pitch external gears are cut to 
a high degree of accuracy on Fellows 7-Type 
Gear Shapers. 


For its R1340 Wasp engine production tooling, 
Canadian Pratt & Whitney relies on the Fellows 
86-Z-Type (12” Straight Hole Work Spindle) 
Gear Shaper for precision cutting of both the 
external and internal splines on the crankshaft 
and the cam-ring internal gear. 
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The Fellows Method... 


Aircraft production in Canada, too, finds 
in the Fellows Method the production and 
quality control so vital to the imeniie 
manufacture of both reciprocating and jet 
engines. The coordinated line of Fellows 
equipment for cutting, finishing and in- 
specting gears provides close-tolerance 
control in every step of gear production. 
Wherever you are, a Fellows representa- 
tive will be glad to discuss with you the 
control features and economy of the 

...and precision finished on the Fellows No. 4 

Fine-Pitch Gear Shaving Machine. Fellows Method as applied to your gear 


production problems. 


GEAR SHAPER COMPANY 
Head Office & Export Department: 78 River Street, Springfield, Vermont. 


Branch Offices : 323 Fisher Building, Detroit 2 + 5835 West North Ave., Chicago 39. 
2206 Empire State Building, New York 1. 
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the Present 
To Replace Your Worn-Out Plain Grinders 


Proper timing spells success in farming, driving | grinding, machines that no longer earn their 
a golf ball, making an investment. Proper keep should be replaced now, and your best 
timing in replacing shop equipment is right replacement bet is cincinnati FILMATICS. For 
| now...right now while business is good and example, consider the medium-sized group, 6”, 
deliveries of many types of machine tools have 10”-L, 10” and 14”-L. There are many reasons 
‘ improved. 4In the field of precision centertype | why these machines should be your first choice: 


a) Grinding wheel spindle bearings are FILM- 
ATICS. They are dependable...require no 
adjustment, and run for years without attention. 


b) Accurate table reversal within .004”; for 
safely grinding close to shoulders. 


c) Two-speed manual table and cross traverse; 
for convenience in setting up the machine. 


d) Single START-STOP lever for coolant flow, 
headstock spindle rotation and table traverse; 
reduces operating fatigue. 


You can reduce the cost 
of a variety of grind- 
ing operations, like the 
one shown at the left, 
by replacing old equip- 
ment with new CINCIN- 
Nati FILMATIC Plain 
Hydraulic Grinders. 


Conveniently grouped, easily manipulated con- 
trol elements; filtered, pressure lubrication for 
ways; infinitely variable table traverse rates 
of 3” to 240” per minute; V-belt and silent chain 
headstock drive, for smooth rotation of head- 
stock spindle; these and many other advan- 
tages are yours with CINCINNATI FILMATIC Plain 
Hydraulic Grinders. Compare new CINCINNATI'S 
with your old plain grinders and you'll see 
why it will pay you to replace now. Complete 
data in catalog Nos. G-566-2 and G-603, or 
look in Sweet's File for Mechanical Industries. 


CINCINNATI GRINDERS INCORPORATED 
CINCINNATI 9, OHIO 


CINCINNATI 


CENTERTYPE GRINDING MACHINES © CENTERLESS GRINDING MACHINES 
CENTERLESS LAPPING MACHINES © MICRO-CENTRIC GRINDING MACHINES 


PIEMATIC: No. 
10”-L. Plain” Hydrovile Grind- 
ing Machine. Cotalegs No. 
G-366-2 and No, G-603 con: 
group, Write 
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Engineered for Fast, Economical 
“Close-Tolerance” Plunge or Traverse 
Grinding of Small Parts 


Grinding unit designed for maximum accuracy and long life. 
Pope wheel spindle equipped with heavy-duty, extra-large SKF double- 
row cylindrical roller bearings, assures smooth chatter-free finish. 


The Van Norman 418 Cylindrical 
Grinder is completely engineered from 
base to bearings to give heavy machine 
performance. It is particularly adaptable 
for economical grinding in toolrooms, 
job shops or plants where work is usu- 
ally in small or medium runs. Controls 
are conveniently grouped for ease of 
operation. 

Write for bulletin giving complete de- 
tails. Especially inquire about the price. 
It’s exceptionally low for a quality 
grinder. 


Heavy-dut 
Teav) head 
: accuracy ann 
Plunge 8tinding 
utomati i 
Starting and stopp; 
Nd table traverse 
"U88ed base 
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Space needed, Only 4314” 79} 


NORMAN COMPANY, SPRINGFIELD 7, MASS. 
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How LANDIS JOB ENGINEERING cuts grinding costs... 


Angle wheelbase grinder gives 
fast return on investment... 


Grinds diameters and adjoining face in one operation 


Landis 10" x 36" Type CH Plain Grinder 
with wheelbase set at 30°. Dresser is 


overhead type, hydraulically operated for JOB ENGINEERED by LANDIS means grinding ideas 

ee that will produce the highest return on your investment 

—fast! It starts with operator convenience, hydraulic 

operation and simplified maintenance of a standard 

grinder. Then, on the basis of your requirements of 

163 finish, tolerance and production, we will suggest tooling 

such as these angle wheelbase jobs that will increase 
output with no loss in precision or finish. 


Landis Job Engineered Grinders give you fast return 
on your investment because they're engineered to your 
requirements. Send us your prints for tooling sugges- 


precision grinders tions and production estimates. No obligation. 
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JOB ENGINEERED 
by LANDIS 
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Special werk cartes end ail 
lgmaters by werk piece, 
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Formed Metal Stampings 
Produced Complete in the U.S. 


Eliminating Secondary Operations 


TRIM SHEAR & FORM 


+ 


The electrical part shown in ACTUAL 
SIZE above, opposite page, is produced 
from coil stock—complete, without further 
handling—at a speed of 140 per minute on 
the No. 28 U. S. Multi-Slide® Machine. 
‘Another example of the advantages of the 
Multi-Slide Machine for the precision 
fabrication of many types of metal parts 
calling for piercing, blanking, forming, 
swaging and embossing operations! 

The part illustrated is made of phosphor 


SIZES AND SPECIFICATIONS bronze .025” thick, and the sequence of 
U. S. MULTI-SLIDES 
Machi { 
Length | PRODUCTS. 
of Feed 3” 8” 12%” 124” 
WY 
Stock %” 1h” 2%" 3” 
Overall 
Size 44x40x66" | 50x38x80" | 54x49x120” | 57x55x147” 
N 
Weight 10907 2600# 5900# 9560# 
Crated 
Weight 1290# 3000# 6300# 10230# 
Motor 
Recom- 
mended | 1% HP 2 HP 5 HP 72 HP 
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PRE-FORM 


Multi-Slide 


REAR TOOL 


FORM POST 


R. H. TOOL 


L. H. TOOL 


CUT-OFF 


operations is as follows: pierce 3 holes; 
trim top and bottom; shear and bend on 
top, shear on bottom; preform; cut off; 
finish form. This operation is shown in 
detail in the profile view within the 
circle. 

The photograph at the left shows a 
No. 28 Multi-Slide Machine similar to 
the one used for this work. Multi-Slide 
Machines are made in four standard sizes 
to accommodate stock of various widths, 
thicknesses and feed lengths. Capacities 


FRONT TOOL 


for each size are detailed in table below 
the machine illustration. These machines 
save manpower, too—a single operator can 
attend to a battery of Multi-Slides, since 
operation is entirely automatic. Operator 
merely loads coils of material onto stock reel 
for feeding into machine. 

Perhaps some of the formed metal parts 
produced in YOUR plant could be handled 
to greater advantage on the U. S. Multi- 
Slide. Bulletin M15 contains complete de- 
tails, and your inquiries are invited. 


ACTUAL SIZE 


METAL STAMPING 


® Trade Mark Registered—U. S$. Patent Office 


OF 


Sets-and Accessories 
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Here's a job handled on a new CH-4 Machine 

Job: Menasco Mfg. Co., Burbank, Calif, — Straddle 
Milling Drag Links 

Machine: No. 4, Model CH, Plain Style 

Part: Shock strut for landing gear cylinder 

Cutters: High speed steel inserted tooth 

Cutter Speed: 18 rpm, '3{) ipm feed 

Chip Load: .005” 

Material: 4140 Steel forging, 43 Rockwell 
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CH MILLING MACHINE 


FEATURES THAT HELPED 
DO THIS JOB BETTER 


Speed range—24 speed changes 
are provided from 15 to 1500 
rpm. Automatic protecto-mesh 
mechanism permits nonclash 
shifting during speed changes. 


Greater cutting efficiency through 
design refinements and a train 
of heavy duty, wide-faced, forged 
steel gears, hardened and spe- 
cially processed for quiet oper- 
_ation, 


Extra wide feed range — 32 
changes from 3%” to 90” per min- 
ute meet requirements of new 
metals and cutting tools for 
most efficient operation, 


Smoother feed performance 
through a heavy duty 2” dia. 
table feed screw. 23% greater 
bearing contact between screw 
nut for longer screw life and 
accuracy. 


Greater rigidity — Entirely new 
column ... heavily ribbed, box 
section, sponson construction 
... absorbs vibration from heav- 
iest cutting loads, 


Greater horsepower through in- 
dependent drives for spindle, 
feed and rapid traverse, and i 
coolant. 15 hp delivered to spin- 
dle... 3 hp for feed and rapid 
traverse ... % hp for coolant. 


._ the new CH line of milling ma- 

chines. These and other features are job proven 
to give you cost-cutting results plus greater produc- 
tivity, better finished products. Contact our nearest 
representative or write: Kearney & Trecker Corp., 
.6784 W. National Avenue, Milwaukee 14, Wisconsin. 


KE) KEARNEVETRECKER 
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SMALL PARTS PAY OFF BIG... WITH THIS 


The new Norton 
4” type CTU 
Cylindrical Grinder 
gives you high precision 
plus high production 


Here’s a cylindrical grinder you can get as either a Plain 
Machine for traverse work, or as a Semiautomatic for plunge 
operations — in 12” or 18” work length capacities in both 
models, 

Either way you'll get the added ‘Touch of Gold” by faster, 
more accurate, more profitable grinding of a wide variety of 
small parts. Because either way the 4” Type CTU’s Norton- 
developed features bring a new ease of operation for your men 
— and a new high in production quality and quantity for you. 

To name just one of these advanced features, there’s the ex- 
tremely rugged wheel spindle unit that assures enduring pre- 
cision in jobs ranging from heavy stock removal to fine finish- 
ing. But why not get the whole story of this speedy, profit- 
boosting grinder from your Norton Representative? 


Write for Catalog No. 531. And remember: only Norton 


offers you such long experience in 
both grinding wheels and machines — 
your assurance of the value-adding 
“Touch of Gold” that means better 
products at lower cost. Norton Com- 
PANY, Worcester 6, Mass. 


To Economize Modernize With NEW 


GRINDERS and LAPPERS 
Making better products to make other products better 


District Sales Offices: Hartford * New York + Cleveland » Chicago * Detroit * In Canada: J. H. Ryder Machinery Co., Ltd., Toronto 5, Ontario 
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Precisely-Accurate 
vith 


? 
ALWAYS AT Y¢ ERVICE Rochester, Michigan, U. S. A. Distritutors in principal 


When Your Profits Depend On 
Drilling Holes In A Hurry— 


NATIONAL TWIST DRILLS 


NATIONAL TWIST DRILL AND TOOL COMPANY 


Rochester, Michigan, U. S$. A. Distributors in principal sities. Factory 
Bronches: New York Detroit * Chicago * Dellas * Son Francisco 


CALL YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 
. . . for all your staple industrial needs, including 
NATIONAL Twist Drills, Reamers, Counterbores, Mill- 
ing Cutters, End Mills, Hobs, and Special Tools. 


ln j 


positi 
productio 


A range finder housing mounted on the G&L 
340-T’s table. Automatic Electric Positioning 
Device provides positive, automatic machine 
settings to extremely close limits. 
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The operator adjusts the standard 
precision and measuring rods and 
inside micrometer in vertical trough 
on headstock. 


Here's an exciting report from a pro- 
ducer of optical instruments. They're 
production-machining jigs, fixtures, 
prototypes and parts to .0002” toler- 
ances on a G&L Horizontal Bar with an 
Automatic Electric Positioning Device. 


E. E. Jeffery, Supt., Production Engineering, Anaheim 
Division, Northrup Aircraft, Inc., reports a G&L 
340-T Horizontal Boring, Drilling and Milling 
Machine with an Automatic Electric Positioning De- 
vice is pioneering a highly efficient new method of 
production-machining delicate precision parts. The 
machine performs multiple operations from a single 
setup . .. positions and repositions the workpiece auto- 
matically . . . holds tolerances well within .0002”! 


For example: To complete an optical range finder 
housing, pre-determined settings are made with meas- 
uring rods and micrometer. After the casting has been 
set up, the Electric Positioning Device operates to pre- 


Circles show location of positioning device for both 
headstock and table travel. Automatic, control of table 
and headstock movements eliminates time-consuming, 


New low cost way 
ultra precision parts 


cisely these limits, mechanically controls all table and 


headstock movements from there on in. Tolerances on 
this operation are held to + .0005", parallelism to 
001” per 4’, 

In addition, Northrup also uses the versatile 340-T 
to handle jobs on which the production rate does not 
warrant special machines or special tooling. Some of 
the work is performed in areas using the full length of 
the machine's table travel. But even with the table ex- 
tended, extreme accuracies are consistently maintained. 

In a leading technical trade journal, Mr. Jeffery 
wrote, “We've found the 340-T furnishes faster cutting 
speeds, heavier cuts, better finishes, greater accuracy 
and improved operating economy. Its speed and feed 
ranges are so well designed that it can provide ex- 
cellent performance for an overall range of milling, 
drilling and boring practices in all ferric and non- 
ferric materials.” 

To get all the facts on this G&L machine, with the 
Automatic Electric Positioning Device, or the complete 
line of precision-plus G&L machine tools, contact your 
G&L representative or write direct. 


Builders of the world's finest Horizontal Boring, Drilling 
and Milling Machines — table, floor and planer types; 
Hypro Planers, Planer Type Milling Machines and Vertical 
Boring Mills; and G&L tool accessories. 


GIDDINGS & LEWIS 
MACHINE TOOL CO. 


Fond du Lac, Wisconsin, U. S. A. 


Here operator sets up one of the 
larger workpieces. It will be bored 
for a 2” diameter hole—tolerances 
fine hand-adjustments in locating work, + 0005”. 
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How you can get speed changing that’s 


truly POSITIVE 
truly STEPLESS 


0 


\ 


Phantom view of P.I.V. shows maximum 
speed setting. Chain engages maximum 
diameter of input wheel, minimum di- 
ameter of output wheel. For minimum 
speeds, wheel settings are reversed (right). 


LINK-BELT’s P.I.V. operates independent of friction 


ALL INDUSTRY 
USES P.1.V.* 


*Positive, infinitely 
variable 


... gives you exact selection of an infinite number of speeds 


fons a hand wheel . . . push a button . . . or 
utilize fully-automatic controls. Link-Belt’s 
P.LV. Variable Speed Drive provides the speed 
you need—without stopping the machine. Speed 
changing is positive, stepless—accurate under full 
load. Speed choice is infinitely selective, effortless 
and precise. 

P.1.V. is not dependent on friction for power 
transmission. Link-Belt’s exclusive self-tooth-form- 
ing chain meshes with grooved wheels to assure 
positive power transmission at all speeds. Full-rated 
horsepower is constantly delivered to your machines. 

If your manufacturing processes demand vari- 


4 of 16 P.1.V. types you can choose from. 1/2 to 25 hp... ratios to 6:1 


able speed control, get all the facts about these 
compact P.I.V. Variable Speed Drives. There's an 
experienced power transmission engineer in the 
Link-Belt office near you. Call him today. Send 
for Catalog No. 2274. 


LINK 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Phila- 
delphia, Colmar, Pa., Atlanta, Houston, Minneapolis, San 
Francisco, Los Angeles, Seattle, Toronto, Springs (South 
Africa), ener (Australia). Sales Offices, Factory Branch 

tores and Distributors in Priacipal Cities. 13,117 


Basic P.I.V. Like all others, 
it is built for horizontal or 
vertical mounting. 


Motorized P.LV. with single 
reduction input and double 
reduction ontput helical gears. 


Motorized P.LV. with single 
reduction input and output 
helical gears. 


P.I.V. with single reduction 
input or output helical gears. 
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THE PROBLEM 


To maintain a flat, true surfaceonthe 
abrasive disc. Use of a single grade 
with deep corrugated face proved 
unsatisfactory. Outer edge of disc 
wore rapidly in shear cutting oper- 
ation. Result: a tapered disc face, 
poor accuracy, frequent dressing. 


THE SOLUTION 


A harder grade was used for shear 
cut on the smooth outside area and a 
softer grade for the corrugated area 
on the inside. Result: Maximum stock 
removal with fast, cool cutting. Toler- 
ances improved. Discs required less 
frequent dressing—lasted longer. 


Gardner Abrasive Engineering offers experience de- 
rived from making both the grinding machines and the 
abrasive discs. It considers machine performance first 
and then evaluates how grade and grain of abrasive or 
type of disc affect grinding results. If standard abrasive 
discs won't do the job, discs are made just for you. 
For help with your grinding problem, consult 
the Gardner Abrasive Engineer. 128 


GARDNER MACHINE COMPANY 
414 Gardner St., Beloit, Wisconsin, U.S.A. 


; 


“Carborundum” is a registered trademark which indicates manufacture by The Carborundum Company, Niagara Falls, New York 
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grind with! 


( Your business, in mass production of parts or finishea 
assemblies, is the problem of generating close tolerance 
sizes, of producing high surface finishes, of removing stock. 
The business of CARBORUNDUM is the exclusive ability to 
recommend and furnish you the specific type of abrasive 
product which will give you highest quality at lowest cost, 
on every operation you perform. 


For instance, take portable grinding. You can choose 
from at least 9 different methods of grinding with portable 
equipment. You're looking for the best, most economical 
method for your needs. How can you be sure? By asking 


CARBORUNDUM...for CARBORUNDUM alone has a complete, 
branded line of grinding wheels and abrasive belts and 
C0 1 NS il tumbling and polishing grains...and only CARBORUNDUM 
can recommend without bias, on the sole basis of what's 


best for you. 


Or perhaps you manufacture kitchen knives. You might 

ace on use grinding wheels or abrasive belts or both to grind the 

edges and bolsters...finish the handles...or sharpen the 

a blades. You could use abrasive grain on set-up wheels, or 

all abra abrasive belts, to finish and polish. CARBORUNDUM alone 

Si # can give you one-source control of abrasive quality, on every 

type of abrasive you use... quality that’s constant, identical, 
dependable—thus economical. 


methode Several ways to do one operation? Call in CARBORUNDUM. 
Several processes on one part? Call in CARBORUNDUM. 


Either way, you win. 


Call your CARBORUNDUM Salesman or Distributor today ! 


He's your best bet for complete stocks, prompt delivery...and best of all, experienced 
counsel on every new development in the entire field of abrasives. He’s in the yellow pages 
under ‘‘Abrasives”’ or “Grinding Wheels.” Phone him today—it’s to your profit! 


Ready nc w—your free copy of the new big COATED ABRASIVE SELECTOR catalog...containing detailed recommenda- 
tions for Loth machine and hand sanding operations on tough and soft metals, glass, plastic, wood. Phone for it today. 


MAR K 


. . the ONLY source for EVERY abrasive product you need 
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A lot of standard Morse End Mills would 
be specials in anybody else’s catalog! 

Want them short and stubby, or long and 
lean? Or with ball-end for die cavities, 
fillets, and round-bottomed holes and slots ? 
Or with /eft-hand spiral but right-hand cut 
to push chips ahead? Morse makes all 
these, and more... 

For instance, Morse also makes them with 
two flutes, cleared to cut to center for 


plunge-cutting . . . with taper shanks to fit 
machine spindles . . . and in shell types for 
face or slab milling cuts. Not to mention a 
complete size-range in the exclusive shear- 
cutting design known as Morse Hi-Helix. 

So if you want an end to your end-mill 
problems, get hold of your Morse-Fran- 
chised Distributor. He has every type you 
could possibly need ... and he knows how 
to engineer it to your job. Call him now. 


MORSE TWIST DRILL & MACHINE COMPANY 
NEW BEDFORD, MASSACHUSETTS 


(Division of VAN NORMAN CO.) 
Warehouses in New York, Chicago, Detroit, Houston, San Francisco 


Tools 


Buy them by phone trom your 


Morse-franchised Distributor 
save ordering time 
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Think of all the HOLES you drill per year 


If you want to save money, start where the chances are 
best... with your drilling operations! Even a slight re- 
duction per hole adds up fast when you think of the 
holes you drill per year. But these new Leland-Gifford 
drilling machines will give you much more than a 
“slight’’ reduction. They’re miles ahead of anything 
built twenty, ten or even five years ago. 


Fast, powerful, rugged yet sensitive, each is capable of 
handling a wide range of work. All have new features 
that make for easier operation, faster work handling, 


greater accuracy and quicker adaptability to changing 
production requirements. 


No. 3 MVB 


Holes from to 1/2” 
24” Swing.! to 4 Spindles 


If you drill precision holes, you can’t 
make a more profitable investment 
than new Leland-Gifford Drilling 
Machines. Write for complete in- 
formation. 


No. 1 LMS 

Holes from 

No. 80 to 5/16” 
12” or 20” Swing 
1 to 6 Spindles 


No. 2LMS 


Holes from 1/16" to 20” 
or 26” Swing.! to 6 Spindles 


@ CHICA 
565 Ww. Bivd. 
@ DETRO 
10429 Wee McNichols St. 


2620 Leonis Bivd. 
Vernon 58, Cal. 
@ ROCHESTER 18 
P.O. Box 67 
Roselawn Station 
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COLD FACTS about the HOTTEST IDEA 


in the history of coolants... 


CIMCOOL/? is a radically new and different cutting For a demonstration, write us and we’ll have one 
fluid that lowers costs . . . permits faster speeds... of our Cincinnati Milling-trained machinists call on 
increases accuracy . . . helps increase tool life...and — yoy—without cost or obligation. Or, if you prefer, 
covers 85% of all metal cutting jobs! write for our free booklet, “Cimcool Defeats Heat.” 

Cimcool is freezing out old-fashioned coolants in Address, Sales Manager, Cincinnati Milling Products 
more and more plants every day because it’s a Division, The Cincinnati Milling Machine Co., 
chemical emulsion. It replaces all water emulsions (jncinnati 9, Ohio. 
and all but a few highly compounded specialty oils. 
Cimcool permits faster speeds and increases tool life 
because it combines friction reduction and cooling 
capacity in a degree never before attained. It’s longer 
lasting in machines. So Cimcool reduces downtime 
and cuts labor costs for cleaning and changing. 

°Trode Mark Reg.U.S.Pat.Of. 


PRODUCT OF THE CIN 


2. 


NOW! capacity turret 
and alloy steels more 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS WITH WARNER & SWASEY 
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lathe that turns stainless 


accurately than ever before! 


OW, FOR THE FIRST TIME, all the versatility of a 

larger turret lathe has been incorporated in a No. | 
model—the Warner & Swasey No. 1 Electro-Cycle. It is 
easy to operate and control, designed to meet the high 
speed requirements of many small diameter bar jobs— 
to provide plenty of cutting torque at low speeds even 
for turning and threading hard steels. 


Also for the first time, the new No. 1 E-C gives you 
power feed to turret, a decided advantage in turning 
high precision jobs involving stainless or alloy steels. 
This feature, combined with the 1 E-C’s wide range of 
spindle speeds, enables you to make the most efficient 
use of tools— providing better, more uniform finishes 
whether you're turning plastics, brass or hard steels. 


And like all Warner & Swasey Machine Tools, the 
No. 1 E-C is ruggedly built to provide 
the rigidity necessary for lasting accu- 
racy. You'll find it a profit builder on 
your small bar jobs, in a wide range 
of lot sizes. So call in your nearest 
Warner & Swasey Field Representative 
for all the facts! 


MACHINE TOOLS, TEXTILE MACHINERY, CONSTRUCTION MACHINERY 
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Any job worth doing is worth doing right! And 
with today’s precision manufacture and high- 
speed rotating parts, that applies to balancing 


more emphatically than ever. 


If your work involves balancing, do it the 
modern way—with Gisholt DYNETRIC Balanc- 


ing Machines. Here’s unrivaled speed that en- 


ables you to locate and measure unbalance in a 


matter of seconds—unequalled accuracy, capable 


of detecting vibrations as small as .000025”. 

Gisholt Balancers are available for handling 

all kinds of rotating parts, from a fraction of an 

ounce to many tons. Write us for a copy of the 

booklet STATIC & DYNAMIC BALANCING. 


Madison 10, Wisconsin 


“TURRET LATHES AUTOMATIC LATHES RS + BALANCERS SPECIAL MACHINES 
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This was transportation... . NOW this ts it. 
This was the best cleaner... . until we got THIS if 
The old rub-a-dub washdays .... gave way to THIS. 
| This was a balancer . il built TH | 
was a balancer . . 
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MANUFACTURERS OF MACHINE TOOLS 


Wilson Creek Oil Fields, Colorado 


The 
Invisible 
Background 
of 
Industrial 
Progress 


/ 
wera! 


Wide World Photo 


Literally “Black Gold from the Clouds” — the Wilson Creek Oil Fields 
of Colorado, situated 8,378 feet above sea level on the Continental 
Divide, the highest oil field in the U.S.A. 

Manufacturing and maintaining equipment for the drilling and the 
transportation of oil from the well to the refinery represents a portion of 
“The Invisible Background of Industrial Progress.” 

* The Bullard Company, designers and builders of Modern Machine 
Tools, have consistently pioneered and engineered machines for 
manufacturing parts and equipment for oil producers and allied 


industries the world over 


* For greater manufacturing economy REFER to next page. 


THE BULLARD COMPANY 


BRIDGEPORT 2, CONNECTICUT 


he | 
i 

f 
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” With a Mult-Au-Matic you have the assurance of 
. consistent and repetitive accuracy to close tolerances 
“) on each piece whether the run be large or small. 


More than ever before, larger volume of production demands 
the most efficient methods for machining of identical and 
interchangeable pieces. The Bullard Mult-Au-Matic way is 
a proven method. 


More than ever before, Bullard Machine Tools meet the 
requirements of modern industry. 


You too can be far ahead — years ahead —in 1953. 
Why not find out — get all the facts — let Bullard engineers 
analyze and assist in your manufacturing problems. 


; Time saved is money earned. Write now for information on Bullard Mult-Au-Matic. 


THE BULLARD COMPANY 05RiIDGEPORT 2, CONNECTICUT 
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Why Fiddle Around with 


Depth 


A MAN HAS TO DEVELOP A PRETTY KEEN SENSE OF 

TOUCH to use a flush pin gage with even reasonable accuracy. And 

such gages don’t show any trend when the dimension is getting out-of- 

‘ control until the operator is producing wrong depths. Micrometer depth 

gages are slow — they’re not as fast, positive or accurate as Dial Indicator 
Depth Gages. 

Federal offers several stock types of Depth Gages and will design and 
build other types to suit your particular requirements. Tell us what you 
need and we'll show you something to fit that need. Write, giving us the 
details, FEDERAL PRODUCTS CORPORATION, 1118 Eddy Street, 
Providence 1, R. I. 


A bench type gage having a mul- 
titude of applications, Table and Indicator are © 
pitched at a 15° angle for greater visibility. The 
Dial Indicator can be quickly adjusted verti- 
cally to suit depth of workpiece dimension. 


Model 75P 


A regular catalog type of por- 
table depth gage which can be 
had with various lengths of con- 
tact points, either radius or pin- o— 
pointed, and either self-locating ie 

or push-down spindle. 


Have you seen or shown the Federal movie, 


It’s in full-color with sound. Shows 
the latest develSpments in all kinds Largest manufacturer devoted exclusively to designing and 


bah gaging methods. Write for reser- manufacturing all types of DIMENSIONAL INDICATING GAGES 


MACHINERY, August, 1953—35 


J 
| 
% 
Model 75 B-1 
| 
are, 3 
we 


Increase Production Ran 
and Capacity 


with these 
TAFT-PEIRCE Specialties for Precision Work 


Tools for 
_ Angle Work 


T-P DIVIDING HEAD 


offers a rapid, accurate means for 
dividing the work circle. Used in 
measuring and inspecting splines, 
gears, cams, and other parts. Reads 
within 6 seconds of arc. . 


T-P SINE BARS & 
SINE BLOCKS 


First conceived and buile by Taft- 

pee they locate work to any given 

—— within very close limits. Tapped 
es permit clamping. 


T-P TOOLMAKER'S 
ADJUSTABLE KNEE 


simplify inspection or setup of angu- 
lar work. Graduated quadrant and 
vernier reads to 5 minutes of angle. 


T-P ANGLE BLOCKS 


speed setup and grinding of small 
angular work on a magnetic chuck. 
Can be used individually or in any 
combination to form V-blocks. 


T-P ADJUSTABLE 
ANGLE PLATE 


tilts and turns. Makes com- 
pound angles easy to setup for 
machining. Both tilting Laie 
and rotating base are gradu- 

from 0 hag 90 degrees in 
each directio: 
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T-P DUPLEX ANGLE IRONS 
Finished inner pads increase accuracy, permit faster setups. 
Other types available include Slotted Angle Irons, Uni- 
versal Right Angle Irons, Toolmaker’s Knees, and 
Measuring Irons. 


T-P STEEL AND BOX PARALLELS ~ 


are available in a complete line of stock sizes. Also, Planer 
and Boring Machine Parallels, Levelling Straight Edges, 
and Steel Straight Edges. 


Inspection T 


T-P BENCH CENTERS 


simplify inspection work. Have unusual rigidity and 
permanent accuracy. This is typical of a wide 

— of inspection tools available at Taft- 
eirce. 


T-P COMPARATOR 
SQUARE 
permits accurate indication of 
squareness. Adaptable to both 
production and inspection work. 


4 


T-P CYLINDRICAL SQUARES 


Used with T-P Surface Plate they provide a convenient» 
accurate reference line for any vertical work-surface. 


T-P UNIVERSAL SQUARES 


High precision squares that can be used in any position. 
Hard rubber center facilitates gripping . . . prevents hand 


heat from reaching block. 


T-P SURFACE PLATES 


One of a long line of standard sizes. Rigid. Heavier than 
average. Extra thick top permits refinishing, if plate wears. 


T-P TAPER TESTING FIXTURE 


combines a Sine Block with a pair of adjustable mounted 
precision centers. Checks tapers to high degree of ac- 
curacy. 


For the complete story on these items and many more, get your copy of the Taft-Peirce Handbook. 


THE TAFT-PEIRCE MANUFACTURING COMPANY 


WOONSOCKET, FHODE ISLAND 
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CUSTOM-DESIGNED CONTROLS 


Danly Controls are engineered to the indi- 
vidual press in accordance with the specific 
operating requirements . . . providing sim- 
plified installation, greater safety and ease 
of operation. Note the Danly Master Control 
Cabinet in the background, “packaged” for 
efficient installation and maintenance. 


GREATER PRESS ROOM FLEXIBILITY 


View of Danly 600-ton Single Action Straight 
Side Press in operation. Danly's extra-rigid 
construction assures full rated capacity... 
for bigger work, heavier work, more kinds of 
work. It's built to stand up under around- 
the-clock operation, too, to meet emergency 
production demands. 


| 


PRODUCTION TIME CUT IN HALF 


4 single stage dies are involved in stamping 

the farm tractor seat pan shown ... but only 

2 stamping operations are necessary in- 

stead of 4. 2 operations are performed at 

one stroke. Dies are mounted two at a time ke 
to produce 300 pieces per hour—cutting at 
production time in half! 


FOR WISCONSIN METAL PRODUCTS CO. 


The addition of this 600-ton Exclusive Danly Press features mean lower stamp- 
Danly Straight Side Press ing costs too. Automatic oil lubrication decreases 
represents an important ex- maintenance requirements . . . the Cool-Running 
pansion of shop capacity for Clutch wears longer, reduces down-time . . . greater 
the Wisconsin Metal Products Co., of Racine, Wis- structural rigidity assures less vibration and bed 


é . deflection, increases die life. Whatever your re- 
consin. It means far more than just another press 
96 tay. 42 hoch: bed we Whale quirements, there’s a Danly Press designed to in 


crease your stamping capacity—for the TOUGH j 
new field of operation in large stampings .. . and y ping capacity jobs. 


provides important “capacity insurance” for a DANLY MACHINE SPECIALTIES, INC. 
wider variety of jobs. 2100 South Laramie Avenue, Chicago 50, Illinois 


Send for this (ree Booklet fodoup 
| . . how you can put Danly Presses 


to work in your plant for increased 
capacity at lower cost! 


Tt corti Coad te DANLY PRESS 


Autofeed ‘Underdrive 
T Action 


} 
| 
MECHANICAL PRESSES... 50 TO 3000 TONS. 


NTENA 


QUICK INSTALLATION SAVES YOU MANHOURS when 2 SIMPLE MAI 


G-E gear-motor is used on compact machines like this 


3 PROMPT DELIVERY SAVES YOU TIME—assures you 4 THE “RIGHT” GEAR-MOTOR SAVES YOU TROUBLE 
of getting the gear-motor you need when you need it. on precision operations like grinding jet engine bucket 
A new multiple point stock plan permits one-week delivery on _ blades. General Electric’s wide selection assures you of the 
more than 300 models of General Electric gear-motors. correct gear-motor for your particular low-speed application. 


For more information about G-E Tri-Clad gear-motors contact your nearest G-E representative, agent, or distributor, or write to 
General Electric Company, Section 755-12, Schenectady 5, N. Y. for your free copy of new Bulletin GEA-1437H. 


GENERAL ELECTRIC 


NCE SAVES YOU MONEY. If elec- 
trical maintenance is ever needed on this G-E Tri-Clad 
soot blower for power plant equipment. Neat, packaged con- —_— gear-motor —driving scraper in a grannery —3-piece design 
struction permits quick, easy installation in limited space. will permit stator removal without disturbing gear train. 


Save Ways with G-E Gear-motors 


\ 
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are 
expressions tpeak 
louder than words, 


Here’s a group of distinguished steel 
mill roll executives watching a demon- 
stration on a 26” Capacity “AMERI- 
CAN” Hydraulic Roll Lathe—judge 
for yourself whether or not they are 
satisfied with what they saw. 


These machines are performing 
“miracles” in savings in many of the 
best known roll shops in the country. 
They have introduced a brand new 
machining technique that has revolu- 
tionized the art of roll turning. They 
reproduce work shapes from a template 
faithfully and accurately not only on 
steel mill roll bodies and necks, but 
on such work as spindles, motor shafts, 
valve stems, step shafts, piston rods, 
axles and a wide variety of chucking 
work having irregular contours. 


Evidence from hundreds of installa- 


tions proves beyond a shadow of a 


doubt their leadership as top-flight 


cost reducers. Was there ever a time 


when cost reduction was more urgently : 


needed? 


AL it’s proot you. want just drop us | 


line—no 


AND ) 


ADIAW 


How 


Bearing performance depends C 
on care. You have to know are 
how to care for anti- 


friction bearings to get the most @Qy prevent bearing wear 


out of them. 


That’s why you should see the scsi full color sound films — ‘Bearing 
Parts and Nomenclature”’ and ‘‘Caring for Bearings’’. 


SKF’’s ‘‘refresher’’ films show 


. + 
how to avoid bearing failures 
v 
Perhaps you haven’t heard about these films. 
They are strictly factual and educational. They 
tell you about the characteristics, handling, 
installation, removal and lubrication of any 
anti-friction bearings. They will 
help you minimize bearing replacements. 
Any Distributor will arrange a | f 
showing at your convenience at no 
cost to you. As many as 175 men concerned 
with plant operating efficiency have in 
seen these films at a single show. 
Consult the Classified Section of your 
phone book—call your Dis- 
tributor—tell him you'd like to see S(Si’s | 
helpful Educational Anti-friction Films. 
7434 
SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
— manufacturers of &%F and HESS-BRIGHT bearings. 


COMPLETE LINE OF ANTI- 
FRICTION BEARINGS, PLUS Sir 


BALL AND ROLLER BEARINGS~ DISTRIBUTOR CO-OPERATION. 


BEARING IN THE RIGHT PLACE. 
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Machines for 
Making Progress 


When a manufacturer says sales are “so-so” today 
he is probably talking about a volume beyond his 
fondest dreams of a dozen years ago. But payroll, 
fringe benefits, taxes, material costs, and generally 
increased expense may have turned a period of 
booming sales into one of profitless prosperity. 


In such a situation a manufacturer's best friends 
are his machine tools. But such tools must be much 
more than mechanically sound — they must have 
the accuracy and productivity that 1953 standards 
demand, or they might just as well be worn out. 


New Britains are machines for making progress. 
More important — they’re machines for making 


profits. 


AUTOMATIC BAR AND CHUCKING MACHINES 
PRECISION BORING MACHINES 
LUCAS HORIZONTAL BORING, DRILLING & MILLING MACHINES 
NEW BRITAIN +6F* COPYING LATHES 


NEW BRITAIN MACHINE COMPANY 


New Britain-Gridley Machine Division 
New Britain, Connecticut 
Lucas Machine Division 
Cleveland 8, Ohio 
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MODEL 61 


New Britain builds a complete line of 
multiple spindle bar machines in a 
range of sizes up to 2K” dia. Rug- 
gedly built, they are capable of doing 
heavy duty jobs, running at high speeds 
and consistently holding close toler- 
ances. These automatics with their 
time-tested, profit-producing features 
are constantly proving themselves in 
modern high production plants. 


MODEL 37 


New Britain makes a complete line of 
cam controlled precision boring 
machines for both straight and contour 
work. Model 37, illustrated, generates 
all types of radii, chamfers, undercuts, 
grooves, faces, etc., plus straight boring 
and turning. A fast, accurate, positive, 
and simple machine, it reduces the 
manufacturing cost of a wide variety of 
sizes and types of pieces. 


LUCAS Precision 


A Lucas Precision Horizontal Boring, 


., Drilling and Milling Machine will per- 


form many operations in sequence on 
one piece or a thousand, from small 
components to large weldments like 
the one shown in the photo on the front 
side of this insert. It will not only make 
heavy roughing cuts but will also finish 
to the close tolerances required in 
today’s precision manufacturing. It is 
quickly set up for short runs and incor- 
porates Automatic Power Positioning 
for multiple operation work. 


: 
> 
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New 


Britain cam Controlled 
recision borin and 


i iece after piece, 
hour after hour, day after day. 
after 


= 
Poduce size a 
nd finish wit 
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BANNER TOOL COMPANY 


BANNER! ———— TOOLS FOR INDUSTRY 
[oe 


DETROIT 7243 FILER AVENUE TWINGROOK 2-4900 


DETROIT 42, MICHIGAN 


June 16, 1952 


ities Service Oil Co., 
3049 E. Grand Blvd., 
Detroit 2, Michigan 
ttention: Mr. P. E. Watts. 


Dear Sirs: 


We called upon the services of your lubrication engineer, Mr. 
A. J. Blake, in reference to a serious staining condition which we were 
having with our soluble oil. He analyzed this condition and recommended 
one of your Chillo Oils. This oil was tried and the rust condition elim- 
inated to our satisfaction. 

To our surprise on his next visit he was dissatisfied with our 
tool life and suggested we use a Soluble oil called "Chillo A". Now not 
only do we have clean machines, but tool life has been increased 20%! While 
in our plant he dsked permission to "look around", which, of course, was 
granted. 

We were using a tapping compound with precision ground taps in 
order to hold to close tolerances. We did not consider tap breakage ex- 
cessive but the removal of troken taps was sometimes rather expensive. 
He recommended we use "Chillo 10Z". Then came the surprise of our lives! 
With Chillo 102 we have gone to commercial ground taps (a 300% savings) 
and can still hold our same tolerances, with a sharper thread, increasing 
tap life a minimum of 20% plus eliminating expensive removal of broken 
taps! 


We also have a production stamping job which required a new set 
of dies every month. On his recommendation we tried Chillo 102 with these 
dies. Now our die life has increased to at least two months...a saving 
in die life of 100%, disregarding labor costs. We also increased production 
200% per die sharpening! 

We tried the same oil on our broaching operation and found that 
instead of making two cuts we can get the same results now with one. We 
were uSing one of your competitors’ hydraulic oils and you told us it was 
a "good oil" and would give us satisfactory performance. BUT, GENTLEMEN, 
WITH THE EXCELLENT SERVICE YOU HAVE GIVEN, PLUS THE TIME AND MONEY SAVED, 
YOU MAY REST ASSURED THAT ALL OF OUR LUBRICATING REQUIREMENTS WILL BE PUR- 
CHASED FROM YOU. 


Yours very truly, 
BANNER TOOL COMPANY 


S. F. OLESAK 


SFO:sd 
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The trend in product design is strongly 
toward elimination of useless weight, not 
only in automotive and other transport 
equipment but also in home, office and 
business appliances, and other products. 


Plain structural members are constantly 
being replaced by designed shapes 
made by cold-roll-forming, be- 
cause of their higher strength- 
weight ratio and because 
they can be made to com- 

bine the functional with 


THE YODER COMPANY 
5504 Walworth Ave. * Cleveland 2, Ohio 


* COLD-ROLL-FORMING and auxiliary machinery 
* GANG SLITTING LINES for Coils and Sheets 


and welding 


* PIPE and TUBE. MILLS- cold forming 
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the decorative. 


There are, in fact, few shapes which can 
not be made lighter or stronger, or both, 
by continuous cold-roll-forming from 
coiled strip than by any other method. 
The material saving through weight 
reduction often exceeds the entire con- 
version cost. 


In making products for which the 
demand is growing, the installation of 
a Yoder cold-roll-forming machine also 
answers the need for higher production 
at greatly reduced cost, especially when 
other operations can be tied in with it 
at little or no extra cost. 


Literature, recommendations and esti- 
mates, without cost or obligation. 
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sion Valve Body 10;:¢ each 


This Kingsbury central column 
ine has knees for mounting 3 
Horizontal (H) Units and 8 Angle 
Units. The central column 
mounts 11 Vertical (V) Units, one 
of which has two heads, one above 
the work and the other under it (U). 
Some of the units have multiple 
spindles. The 60-inch index le 


holes. 


thru five walls. 


Kingsbury 
give you 


Section A: Unit 1H .281 drill — 5 thru- 


Section DD: Five vertical and three 
angle units prepare this long valve hole 
It must be straight, 
accurate, parallel with Section EE, and 
finished ready for borizing. Unit 1V .437 
drills thru three walls; Unit 2 


V .437 drills 


has 12 stations — one for loading 
and unloading. 

The machine performs 30 opera- 
tions: drilling, c'boring and ream- 
ing. Some of these are illustrated 


iow. 

This Kingsbury produces 176 
pieces per hour gross at an average — 
cost of 10.26¢ per piece. 


Follow this Transmission Valve Body 


thru the fifth wall. Units 4V and 5V 
rough- and semi-finish step-ream the 
hole. Unit 3V step-c’bores .812 and .640 
at entrance to hole. 


Angle units finish the port at the fourth 
wall. Unit 2A .156 drills 5g, deep; Unit 
3A .096 drills thru and Unit 10A .1115 
reams this hole. 


T 
ransmis 
~ 
+ 
50—MACHINERY, August, 1953 


Units of 1/2 to 5 hp drill, ream, 
¢‘bore, mill, tap, thread — all ac- 
curately and economically 


Operations are combined to insure accuracy, 
speed production, save money. The piece is 
chucked only once. It travels through the 
machine cycle, stopping successively at stations 
where Kingsbury Units complete their opera- 
tions within predetermined time limits. At 
some stations several units work on the piece 
simultaneously. The operator loads and un- 
loads the machine — there is no rehandling. 
Accurate machining reduces scrap. And think 
of the floor space saved! 

If you have a suitable piece which requires a 
combination of these machining operations, 
it will pay you to investigate a Kingsbury. 
We can tell you whether or not we could 
develop a machine to make the piece in quan- 
tity at satisfactory cost. In fact, we would 
not tackle the job unless we could! 


Kingsbury Machine Tool Corp. 
102 Laurel Street, Keene, New Hampshire 


Special Purpose Machines are custom-built to 
high production at low cost «9 


Forged Aluminum Piston 
60 Pieces per Hour Gross — 
9-9/10¢ per Piece 


This compact machine has a 
60-inch base with 6 units mount- 

tor loads the part, trips a 
watches the machine go 
through an automatic cycle that 
takes 41 seconds. 

The pion indexes on its own 
axis. First index 26° 15’, then 5 
indexes of 14° each to complete 12 
angular holes in upper ring groove. 


Heads 1A & 4A do this work. 


Forged Aluminum Piston 9%¢ per part 


40 Operations from 


ITIL 


Next index 16° then 1 index of 
18° and 5 indexes of 14° complete 
14 horizontal holes in lower ring 


groove. Heads 3H & 6H do this 


work, 


Next index 43° 30’, then 6 in- 
dexes of 15° to complete 14 hori- 
zontal holes in upper ring groove. 
Heads 2H & 5H do this mh 

Now index 26° 15’ to bring work 
to loading position. Machine stops 
automatically, job is finished. 


Stainless Steel Bolt per part 
9 Operations from 7 direction 


dal 


Stainless Steel Bolt 


460 Pieces per Hour Gross — 


1-9/10¢ per Piece 


KINGSBURY 


AUTOMATIC DRILLING 
AND TAPPING MACHINES 


for Low-Cost High Production 


On an 80-inch diameter base, four hori- 
zontal and two vertical units spot drill, 
drill thru, flat-bottom and burr-ream as 
required. The 12-inch index table has 
12 work fixtures, and each rotates clock- 
wise. ork fixtures rotate 90° 

table indexes 30°. Bushing carriers insure 
accuracy. 


through 30 operations — with only one chucking 


Section EE is another long valve 
hole thru nine walls, prepared for 
borizing. Vertical units perform 7 


operations. 
Unit 6V .422 undersize drills down 
thru two walls. Unit 6U .625 drills 


up thru ninth wall. Unit 7V .421 
drills down thru three more walls. 
Unit 8V .4531 end-reams the hole 


thru five walls. Unit 9V .453 drills 
the hole thru. Units 10V and 11V 
4687 rough end-ream and .4882 
semi-finish ream the hole. 

Section FF: Unit at 11H drills .343 
dia. and .281 dia. partial holes shown; 
and four .281 dia. holes not shown, 

Section BB: Unit 5H Right .312 
drill thru both walls. 


Section CC: Unit SA Right .218 
‘drills hole Cl full depth. Four 
Units operate on step-hole at C2; 
Unit 5A Left .060/.065 drills thru; 
Unit 7A Left .156 drills % deep; 
Unit 8A Left .094 drill undersize, 
and Unit 9A Left .094/.096 reams 
the hole. 


Each Unit Cost on the drawings 


includes the cost of the man and of the machine 
— no power or overhead. We assumed: 


Unit cost of man equal to: 


Unit cost of machine to be: 


average U. S. hourly wage 
hourly gross X 80% efficiency 


price of tooled machine 


output in 6000 hrs. @ 80%, efiiciency 
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Typical design (above) of SHOLD-A- 
GRIP Bushing and Sprocket with minimum 
number of teeth, 
Typical design (below) of SHOLD-A-GRIP 
Bushing and Sprocket with maximum 
number of teeth, 


SHOLD-A-GRIP Sprockets of any 
commonly used pitch, 4" to 114", can 
be interchanged on an extended range 
of shaft sizes. SHOLD-A-GRIP design 
adds many smaller sprocket sizes to 
the interchangeable class. 


to 


smart Engineered originally and specifically 
Example: Sprocket BKSD, 3” pitch, for Sprocket drives, SHOLD-A-GRIP Bush- 
10 teeth, can be used on 9 different ings are not an “adapted” design. Compare 
shaft sizes, any size from 14” to 1” by . . . see why SHOLD-A-GRIP means top 


16ths, by inserting th ect size : : 
SHOLD-A-GRIP Bushing. efficiency, lowest maintenance costs. 


GEARS @ CHAIN and SPROCKETS RATIOMOTORS @ REDUCTORS BOST-BRONZ Oil-Impregnated BEARINGS PILLOW BLOCKS 
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Complete information on 
SHOLD-A-GRIP 
Bushings and Sprockets 
is available from your 
Boston Gear Distribu- 
tor, or write Boston 
Gear Works, 65 Hay- 
ward St., Quincy 71, 
Mass. 


ov 
FOR SLIP-PROOF GRIP 


In SHOLD-A-GRIP Bushings and Correct taper saves time and trouble in 
removal. Cap screws are removed, then 


two screws are turned into the two 
threaded holes in bushing flange. Tight- 
ening screws releases bushing—quickly, 


ont ate De 
FIT He Y 


All Bushing and Sprocket tapers are 
machined with integrated and matched 
tooling, to avoid possible variation from 
random production. There is no risk of 
a “rocking” fit. SHOLD-A-GRIP gives 
you fast, free interchangeability, over 
the entire size range. 


Sprockets, you get a taper proved by 
exhaustive overload tests to be the 
optimum for slip-proof grip. When 
screws are tightened the bushing grips 
both sprocket and shaft with maximum 
holding power, even on shafts which 
vary from true diameter. 


Completely engineered and manufactured by BOSTO 
for 75 years the leading specialists in Stock Gear and Sprocket design. 


ASK YOUR NEARBY 


UNIVERSAL JOINTS © COUPLINGS @ BALL BEARINGS © OVER 5000 STOCK ITEMS 


in Sprocket Assemblies . . . ask for 


Interchangeable Tapered BUSHINGS and SPROCKETS 


Tap 


You'll be Sure to get... 


FOR EASY REMOVAL 


easily. 


Because of the unique, patented SHOLD- 
A-GRIP construction, holes for screws 
are in the shoulder. There are no weaken- 
ing holes in the sprocket itself. BOSTON 
Gear quality throughout assures longer 
service life on your toughest drives. 


DISTRIBUTOR 
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ALITY MACHINE TOOLS 
PRICED 10 MEET YOUR BUDG 


For your complete program in the 
tool room or the production line 
these fine European machine tools 
offer efficiency, precision and econ- 
omy! Constructed of the finest mate- 
rials and built to meet American 
standards and specifications they 
offer excellence at prices that are 
hard to duplicate. 


HERO MILLING MACHINE 
UNIVERSAL 4U (illustrated) 
PLAIN 4P 


Size of table 30” x 9%” with 3 T-slots; 
Long. power travel 18”; Spindle speeds 
(12) 53-1250 RPM; Motor 2 HP; Anti- 
friction bearings; Large table 40” x 9%" 
as extra; Accessories available. 

Price® $2795.00 

AP 2660.00 


ALL PRICES F.0.B. NEW YORKIE 


SALES TERRITORIES OPEN 
Prices subject to change without notice. 


H & K ENGRAVING MACHINE GM2A 


2 dim. working table; 17” x 12”; Panto. move- 
ment; Long. 12”, trans. 8”; Spindle speeds (6) 
2800-15,000 RPM; Motor drive. 


PHICO 251 1.00 


H&K WSR O 
UNIVERSAL TOOL & 
CUTTER GRINDER 
Table movement, Long. 16”, cross 
10”; Cylindrical grinding length 
8-4/5"; Spindle speeds 3000-6000 
RPM; Motor 1 HP, 


$2841 00 


STOCK 


AJAX RADIAL DRILL 


5’ Radial, 13” column, 8 speeds 60-1114 RPM; #4 M.T. 
4'6" Radial, 13” column, 8 speeds 60-1114 RPM; #4 M.T. 
4’ Radial, 13” column, 8 speeds 60-1114 RPM; #4 M.T. 


165.00 


DELIVERY 


13%” SIMPLEX LATHE 
Engine gap lathes. Quick change gear, Spin- 
die speeds (12) 47-900 RPM; Motor drive. 


Price® 30" $1993.00 
Price 
Price 60! 2195.00 


All prices include standard ipment with motors. 
For complete information and specifications on any 
of these machines write, phone or wire ... Better still, 
visit our demonstration hall! ; 


MOREY MACHINERY CO.. inc. 

Manufacturers « Merchants + Distributors 
410 BROOME STREET - NEW YORK 13, N. Y. 
CANAL 6-7400 « CABLE ADDRESS: WOODWORK, N. Y. 
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Canadian Motor Lamp Co., Limited, Ford, Ontario, is a large automotive parts 

supplier. When Canada’s “Big Three” turned to full wheel covers in place of hub caps 

for many °53 models this supplier, suddenly facing a new set of production problems, 

turned to Formbrite*, exceptionally fine-grain Anaconda Brass. Here are the reasons: 

1 Previous experience in manufacturing large quantities of chromium-plated brass 
hub caps made of Formbrite indicated that polishing operations could be reduced 
as much as 50%. 

2 Formbrite had demonstrated its remarkable ductility for press operations—taking 
sharp, clean-cut, ornamental die impressions. 

3 Formbrite was harder, stronger, springier and more scratch-resistant than ordinary 
drawing brass . . . desirable characteristics for the service involved. 


4—4 Important, too, was the fact that Formbrite would provide the fatigue-resisting 
springiness to the gripping fingers that hold the cover to the wheel. 


Now in full production on the new wheel covers, Canadian Motor Lamp’s apprais- 
als proved 100% correct. Maybe you're missing something by not using Formbrite. 
Write for Publication B-39, addressing The American Brass Company, General 
Offices, Waterbury 20, Connecticut. In Canada: Anaconda American Brass Limited, 
New Toronto, Ontario. *Reg. U. S. Pat. Off. sse0 


is one = the 
which hold the 15” diameter DRAWING BRASS 


wheel cover to the rim. The 
thick, supplied in col os An ANACONDA product made by The American Brass Company 
ormbrite. 


(THIS TIME FOR WHEEL COVERS) 
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lt’s big business 
at U.S. Gauge 


where brass belongs 


and 


At Sellersville, Pa., millions of pressure gauges are made 
each year—for every type of industry—to every degree of 
accuracy—and for pressures ranging from a few ounces 
per square inch up to 100,000 pounds. 


With each gauge a precision instrument unto itself, it’s 
quite a job to maintain the high standards of routine fabri- 
cating procedure on each of its many components. Part of 
it depends on having just the right copper alloy in the most 
satisfactory combination of chemical and physical proper- 
ties. That's where teamwork between U.S. Gauge and 
Anaconda Metals has been clicking day after day, year 
after year, 


now—something NEW has been added ... 


U. S. Gauge is now using Formbrite* for many of its “pol- 
ished and lacquered” and chromium plated solid brass 
gauge cases. Formbrite, with its superfine grain, provides 
a surface far superior to ordinary drawing brass. It is 
stronger, harder, more scratch-resistant than ordinary 
brass, yet retains remarkable ductility for forming and 
drawing. Best of all, Formbrite is a real time saver when it 
comes to finishing operations. 

Want to know more about this “premium product at a non- 
premium price’? Write for Anaconda Publication B-39. 
Address: The American Brass Company, General Offices, 
Waterbury 20, Connecticut. In Canada: Anaconda Ameri- 
can Brass Ltd., New Toronto, Ontario, _—*Reg. U. S. Pat. Off. 


DRAWING BRASS 


An ANACONDA Product 
Made by The American Brass Company 


"Gauge and components. 


STATES GAUGE. 


PAASION OF AMERICAN MACHINE AND METALS, THC. 
For the ultimate in precision, eleven different Anaconda Al- 
' loys in the form of red, tubt, sheet ard strip are used in pro- 
ducing the components of the U. S. Gauge illustrated above. 


courtesy of 
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the market for special 
machines special tooling... 


Kearney & Trecker Special Machinery 
Division—an old hand in the business — 
has a brand new plant and greatly ex- 
panded facilities to build the big or small 
special equipment you need 


HOUGH we've designed and built up to $3,000,- 

000 worth of special machinery annually ... have 
been in the field since 1898 . . . we’ve never pub- 
licized the fact till recently. Limited production 
facilities prevented taking additional orders. 


But now we have a new plant built exclusively to 
produce special machines, special tooling and special 
adaptations of standard equipment. This plant, with 
approximately 200,000 sq. ft. of floor space, is 
equipped with more than $2,500,000 worth of the 
very latest tools and equipment. It’s at your service. 


We've worked with the best of them 

In practically every industry . . . automotive, shoe 
machinery, aviation, etc... . there have been many 
installations of Kearney & Trecker special machines. 
These machines were custom-built to solve unusual 
metalworking problems. They provide extremely 
high production even with exacting dimensional ac- 
curacy and fine surface finish requirements. 


We're staffed with engineers who have learned 
the business from the ground up 

Our Special Machinery Division engineering section 
has almost 100 widely-experienced design, project 
and production engineers. These men are up-to- 
the-minute on the latest developments in applied 
mechanics, hydraulics, electronics, metallurgy and 
allied fields. They know exactly how to utilize these 
advances in the design and construction of outstand- 
ing special machine tools. In addition, it has a full 
complement of experienced machinists and mechan- 
ics needed for special machine construction. 


Every special machine is backed by 
the entire Kearney & Trecker organization 


The Special Machinery Division is an integral part 
of Kearney & Trecker, a corporation that does an 
annual business in excess of $25,000,000. Every 
product, every commitment we make, is fully backed 
by our reputation for quality, cooperation and ability 
to live up to promises. Every machine is designed, 
then built, to your specific requirements with ample 
reserve for emergencies. 


We invite your inquiry 
We'll be glad to provide you with any information 
we can... including sample machine specification 
sheets on typical installations, a brochure covering 
the expanded facilities of our Special Machinery 
Division, and details on our Customer Engineering 
Service. Furthermore, if you have special production 
machinery problems, have one of our senior Project 
Engineers analyze them, without obligation, of course. 


Write, wire or phone the Special Machinery Di- 
vision, Kearney & Trecker Corp., 6784 W. National 
Ave., Milwaukee 14, Wisconsin. 


We’ve built special machines or adaptations of 
standard equipment for practically every industry. 
Here is a photo of a three-station rotary indexing 
machine we designed and built for a major auto- 
motive manufacturer. 


KEARNEY &TRECKER 
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WHY! ‘Frauenthal Grinders assure 
| precision to MILLIONTHS of an ch 


P: By use of KAYDON heavy-duty 
super-precision, pre-loaded bearings. 


Ww HE RE? In the table-spindles of Frauenthal 
Double-Head super-precision cylindrical grinders . . . 


table-sizes ranging from 30 inches to 140 inches. 


W H A 1? Two oversize, super-precision bearings ... 
one is a double-row tapered roller bearing at top of 


table-spindle . . . the other is a double-row straight 


roller bearing at bottom of table-spindle . . . both 


preloaded and designed to allow for thermal 


changes without affecting upper bearing. 


Precision-Proven for over a decade 
For over 10 years Frauenthal Grinders have been 
performance-proved on precision grinding of 
parts for aircraft, jet and automotive engines, 
tanks, gun mounts, radar units, Diesel parts, 
valves, large precision bearings and other pre- 
cision parts and assemblies. 


Cross section of both bearings 


Let’s discuss your grinding problems 


! With these modern grinders, you can make many combinations of 
grinding-spindle positions for a wide variety of simultaneous 
grindings of outside and inside diameters or faces, to extremely 


| close tolerance of .000200” (200-millionths of an inch) or better. 


Valuable grinding, boring, turning details on request. 


In 10 standard sizes, conforming to J.1.C. specifications 
Series 1800 Series 2000 Series 2200 


Table sizes 72” | 110” | 120” | 130” | 140” 


Maximum swing | 72”) 88” | 120” | 130” | 140” | 150” 


write for bulletin 


Frauenthal Division 


THE KAYDON ENGINEERING CORP. 
MUSKEGON, MICHIGAN 
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VLINDRICAL 
“PRECISION-GRIND INSIDE, OUTSIDE AND FACES: 
SIMULTANEQUSLY TO MILLIONTHS OF AN ab 


GOOD NEWS at 


GRAY is paying off at Newman Machine Co., Inc., Greensboro, N. C. 
A new GRAY 48” x 48” x 16’ Milling Machine is on the job. GRAY’s unit 
head versatility, great operating convenience, and high precision performance 
Write today @ get the story on slashed milling time to Yj, ... increased production 400%. 


HIGH tow cost Further proof that a GRAY in your shop will look just as good 
PRODUCTION to your Treasurer as to your Superintendent. 


CINCIMMATI 7,O0N10, U. 6. a 
SOLD IN CANADA BY UPTON, BRADEEN AND JAMES, LTD. * SOLD IN LATIN AMERICA BY MACHINE AFFILIATES 


DEPT. B 
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UNBRAKO SELF-LOCKING SOCKET SET SCREWS feature the following ad- nonslip, positive drive; fully formed threads—Class 3 fit; heat treated alloy 
vantages: knurled cup point that won't work loose; accurate hex socket for steel for strength; standard sizes—# 4 to 1''—in a full range of lengths. 


USE UNBRAKO SELF-LOCKING SOCKET Set SCREWS wher- 
ever ordinary cup point set screws are used...on 
radios, television sets and electronic equipment. On refrigerators, washers, other household appliances 
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9 times out of 10 a standard Unsrako will do the job 


A special socket screw may not be necessary, a stand- 
ard UNBRAKO usually does the same job—much cheaper. 
Your local industrial distributor stocks Standards. He 
gives immediate attention to your requirements, and 
such extras as special delivery to your plant. Write for 
a copy of UNBRAKO Standards. SPS, Jenkintown 19, Pa. 


STANDARDS 


UNBRAKO Standards—as listed in the SPS Catalog—are 
On power mowers, power saws and other power tools. stocked by leading industrial distributors everywhere. 
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UNBRAKO SOCKET SCREW DIVISION 
JENKINTOWN PENNSYLVANIA 


hendey lathes 
are better built... 


FOR LONGER, MORE ACCURATE LIFE! 


And here’s how it’s done — Hendey starts 
with quality design and follows through with qual- 
ity workmanship. Take the hardened and preci- 
sion ground bed ways, for instance. Hendey does 
this differently and better! First, the world’s most 
modern induction hardening equipment uni- 
formly hardens the ways. Next, the precision 
machined legs and chip pan are attached to the 
bed (and they are never removed thereafter). 
Ultra precision grinding follows. Exacting checks 
for accuracy are then followed by electronic test- 
ing for hardness — uniform hardness — there are 
no soft spots in a Hendey bed — and a customer’s 
test sheet proves it! 


Add to this, quiet headstocks, the finest of lead 
screws, simplified, convenient controls and the 
ruggedness and power essential for modern pre- 
cision turning. 


Hendey lathes maintain the Hendey tradition 
for quality and accuracy. And there is the right 
machine in the Hendey line to suit your precision 
turning requirements. Write for details. 


No. 2 General Purpose Lathe © 
F uniformly hard- 


ened and precision ground 


bed ways. 


machine co., inc. 
torrington, conn., U.s.a. 
——precision machine tools —— 


distributors in principal cities 


9” x 24” Tool & Gage-Makers’ Lathe 
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Autokut 
provides Better Finish 


The Textile Rings that the Ragan Ring Company of Atlanta, Ga., manufactures must have the 
best surface finish possible to insure uniform yarn production at extremely high speeds. 


To make these rings from very hard, cold drawn seamless tubing, Ragan Ring 
uses Sinclair AUTOKUT PT oil, 


President Ralph Ragan says, “After having tried various combinations of cutting compounds, we found 
that AUTOKUT PT provides better finish of rings and longer tool life, and therefore, better economy. 


“It’s one of the best we have used... and I personally recommend it without qualifications.” 


Perhaps a Sinclair Lubrication Engineer can help you with your metal cutting problems. Call your local 
Sinclair Representative or write to Sinclair Refining Company, 600 Fifth Avenue, New York 20, N.Y. 


SINCLAIR CUTTING OILS and COOLANTS 
for metal working 
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A midwest manufacturer was faced with the problem of getting 
: X-ray quality welds in aluminum vessels. These welds were subject 


to pressure and had to be entirely free from porosity and oxide 
inclusions. After thoroughly investigating customer specifications, 
Linpe’s service engineers recommended HE.iaRc inert gas shielded 
welding for the job. 

Since then, about a half mile of these Hetiarc welds have been 
OK’d by 100% X-ray inspections. According to company officials, 
Hewiarc welding was “perfect for the job” and meant real savings by 
getting X-ray quality welds the first time without expensive rejections 


9 or repairs. 
WP S Whether you weld aluminum or other hard-to-weld metals, you, 
too, will find that fast, clean, Hetiarc welding will save you time and 


production costs. HeLiarc welding takes place under a shield of inert ‘ 
argon gas which eliminates the need for flux. As a result, HELIARC 


een welds are free from porosity and oxide inclusions. This means fewer 
rig ‘Tay eS S rejects and lower finishing costs. In fact, spatter-free HELIARC welds + 


in many cases can be left ‘‘as welded.” 


You owe it to yourself and to your Company to find out more about 
the cost saving benefits of HeLiarc welding. Call your local LinpE 
representative today. He will be glad to furnish you with detailed 
information on welding. 


LEFT Welding heavy aluminum 
sections with Hetiarc HW-10 torch. 
These welds were strong, dense, and re- 
quired little finishing. BELOW The 
300 amp. Hevtarc torch has all-internal 
water-cooling of both torch head and 
power cable for cool, long-lasting oper- 
ation, The HW-10 also features quick 
electrode adjustment. 


LINDE AIR PRODUCTS COMPANY 
A Division of Union Carbide and Carbon Corporation 

30 FE. 42nd St., New York 17, N.Y. (1g Offices in Principal Cities 

In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 


"*Heliarc” and “Linde” are registered trade-marks of Union Carbide and Carbon Corporation. 
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You'll find the Same 
‘Superior Qualities in 


CLEVELAND 


1242 East 49th Street 


(it 

Sa 


Yes, gold mining means machinery. And here 
at the famous Homestake Mine at Lead, South 
Dakota, Gisholt Turret Lathes help to machine 
the machines that dig for gold. It’s a big job, 
too—turning out the variety of rock bits and 
drill rods that are used up in large numbers. 


This Gisholt Ram Type Lathe was first used 
to turn the plain ends on the one-inch quarter- 
octagon drill steel for two types of rock bits. 
Production averaged 30 an hour. Now, the 
machine is also used to machine and thread 
three sizes of forged steel drill rods. Besides 
all this, the Gisholt has the job of facing and 
chamfering the chuck, or shank ends, of the 
drill steel so that a perfectly flat face is hit by 
the drill machine tappet. 


Here, again, Gisholt Ram Type Turret 


66—MACHINERY, August, 1953 


>. with Gisholt Turret Lathes 


Lathes prove their easy change-over and abil- 
ity to produce profitably, even on small runs— 
big assets in any machine shop. Ask your 
nearest Gisholt representative about them. Or 
write us. : 


Madison 10, Wisconsin 


THE GISHOLT ROUND TABLE 
represents the collective experi- 
ence of specialists in machining, 
surface-finishing and balancing 
of round and partly round parts. 
Your problems are welcomed 


here. 


j 
= 
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: “TURRET LATHES AUTOMATIC LATHES 
ATHES BALANCERS SPECIAL MACHINES 


Three types of tool 
steel solve most 
hot-work problems 


Hot-work tool steels which contain large 
amounts of either tungsten or molybde- 
num have high “red-hardness.” In other 
words, they withstand very high operat- 
ing temperatures without softening. 

Although these steels have excellent 
wear-resistance, they cannot be subjected 
to drastic water-cooling while in opera- 
tion because this results in excessive 
“heat-checking.” Caused by repeated 
thermal stress, this condition shortens 
their service life. The 8'-pet-molybde- 
num type (our Hot-Work 8) is better in 
this respect than the 9-pet-tungsten type 
(our 57 Hot-Work). 

One way to prevent excessive tempera- 
ture build-up, in repetitive operations 
where water-cooling is not used, is to 
provide duplicate tools which can be used 
alternately in the operation. This ar- 
rangement makes possible a longer cool- 
ing time between operations than if only 
one tool is used. 

Whenever the nature of the hot-work 
operation is such that water-cooling of 
the tool is practical, it is often best to 
use one of the 5-pet-chromium types of 
hot-work steel—such as our chrome- 
moly-tungsten (Cr-Mo-W) and chrome- 
moly-vanadium (Cr-Mo-V) grades. The 
cooling prevents loss of hardness due 
to high temperature. 

Although they have lower red-hard- 
ness, the 5-pet-chromium grades are good 
choices for tools and dies which involve 
both shock and hot-metal contact. 


Operated in a 400-ton press, this punch is made of 
Bethlehem Cr-Mo-W tool steel. It extrudes steel 
slugs heated to 1950 F in the making of rock bits. 


Six rope strands are rotated as they converge at the closing die and 
are laid helically around a core, The die, made of Lehigh H tool steel, 
must withstand abrasion and heavy pressures. It is not uncommon for 
one of these dies to close more than one million feet of rope before 
the wear becomes significant. Inset shows close-up of die. 


Wire rope “closed” by long-wearing 
dies of LEHIGH H tool steel 


One of the vital steps in the making of 
wire rope is the “closing” operation 
which arranges the rope strands com- 
pactly in a helical position around a core 
of either hemp or steel wire. 

Closing dies are subject to considerable 
abrasion by the rotating strands as they 
converge at the die and pass through, at 
the same time being laid into aceurate 
position. Lehigh H is ideal for this ap- 
plication because its high-carbon, high- 
chromium composition gives it extreme 
long-wearing properties. When the dies 


eventually become worn, they are usually 
refinished for use in closing rope of a 
larger diameter. 

Made in two pieces, closing dies are 
machined to accurate size, heat-treated to 
a hardness of about Rockwell C-61; then 
they are ground and polished to avoid 
damage to the wearing surfaces. 

Because of its air-hardening character- 
istics, Lehigh H is subject to only the 
minimum amount of distortion during 
heat-treatment—an important feature 
wherever accuracy is essential. 


BETHLEHEM TOOL STEEL ENGINEER SAYS: 
Avoid shar p-cornered keyways 


Keyways with sharp corners are the 
cause of many shaft failures. Funda- 
mentally, this type of breakage is a 
fatigue-failure due to excessive stress- 
concentration at the sharp corners. 

The cure for failures of this kind is 
to make keyways of half-round design 


and use a round key in the assembly. 

Of course, the fact that stresses are 
low often prevents the failure of shafts 
with square keyways; and so this design 
continues to be used. But that does not 
alter the fact that a square keyway on 
a shaft is a basie design fault. 
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surface broaching 
ethods on cast | 

iron parts, teeth 

errations 


Duplex Surface Broaching Machine. : 
Made in 5, 10, 15 and 25 Ton Sizes. . Single Slide Surface Broaching 
ae Machine. Made in 5, 10, 15 and 
25 Ton Sizes. 


@ Whether the material is steel or cast 
iron, parts are being successfully surface 
broached on Footburt machines. Broaches 
used on Footburt Surface Broaching Machines 
have a patented tooth that is especially ad- 
vantageous on heavy cuts. We will be glad 
to work with you on your machining problems 
and make recommendations based on our 


many years experience in surface broaching. 


Continuous Type Broaching Machine. 
Made in 4 Sizes. 


THE FOOTE-BURT COMPANY, Cleveland 8, Ohio 


Detroit Office: General Motors Building 


FOOTBURT 


UR FACE BROACH IN G 
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for much longer 
engine wear-— 
at much lower cost 


PROBLEM: 


Cylinder liners cost a lot of money, and, of course, 
they take up space that could be used for gen- 
erating extra horsepower. 
As a result engine builders, hoping to abolish 
the need for liners, experimented with various 
hard alloy irons that can furnish desired hard- 
ness in the cylinder bores. 


However, these hard castings were extremely 
difficult to machine, and they cost several dollars 
per casting extra. 


This important development is typical of the way TOCCO works hand-in-glove 
with the Metal Working Industry to improve products and lower costs. 


THE OHIO CRANKSHAFT COMPANY 


SOLUTION: 


Now TOCCO® has developed and patented a 
process for Induction-hardening the cylinder 
bores of conventional, cylinder-iron castings. 
The blocks are easy to machine, yet cylinder bores 
are very hard to a depth of about Ye”. This depth 
of hardness permits several re-honings with no 
loss of hardness in the cylinder bore. 


The cost?—less than half the extra cost of alloy 


iron cylinder blocks. 
see our catalog in 


MACHINE 
TOOL 


CATALOGS 
or write for 


Mail Coupon Today 


i new FREE 


THE OHIO CRANKSHAFT CO. 
Dept. M-8, C’eve'and 1, Ohio 


Please send copy of “Typical Results of 
TOCCO Induction Hardening and Heat 


BULLETIN 


| “| 
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SECTIONAL DIES, 
GAUGES AND OTHER 
PROFILE PARTS” 
‘CAN NOW BE. 
ACCURATELY GROUND 


STUDER 


PROFILE GRINDER 


PSM-250 “sila up to 16° g in one setting and accepts flat work p 
to diameter. uP to 24” are easily 
p: 


tachments are available to grind different clearan angles on a t tools— 
0 relief-grind punching and drawing dies. 


AUTOMATIC TRACER GUIDE 
his attachment automatically guides tracer bar alow: the 
emplate_ The automatic, uniform teeding produces. im- 
roved surface finishes and increases the life of grindin 
To guide tracer by hand, two screws are 


tolerance of 0.0004”. Closer 
large ratios of reductions are: 


WRITE FOR won ILLUSTRATING AND DESCRIBING THE NEW STUDER PSM-250 


405 Lexington Ave.,New York 17 from Small Bench Lathes to Large Borin 
IN DETROIT AREA contact DETROIT-COSA CORPORATION, 16923 hemes eeuwuns Highway, Detroit 35, Mich. 
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without 
Profiles can be ground 


the heart of fine printing presses... 


Cylinder gears—ground 
on a Reishauer ZA. 


are ground by AMERICAN TYPE FOUNDERS 


4 


Precision gears in a printing press are im- 
portant, but cylinder gears on the ATF Chief 
are vital—they, in particular, must be accu- 
rately ground to prevent gear streaks on 
printed material, and they must be durable, 
to provide long-term accuracy. Therefore, 
ATF makes these gears from hardened alloy 
steel and precision-grinds them on the Reis- 
hauer ZA. 


gtinding wheel and spindle. 


ATF is not alone in its respect for Reishauer’s speed and accuracy 
~—this machine is widely used to grind spur and helical gears in 
the automotive, aircraft, machine tool, gear-jobbing, and in- 
strument industries. 


Why is the Reishauer ZA so widely used? For one thing, it 
combines accurate grinding with production speed. For instance, 
floor-to-floor grinding time, on pre-hobbed gears, is about 8 to 
13 seconds per inch-tooth. 
There are many other reasons why the Reishauer ZA is the best 
production gear grinding machine you can get. If you want 
proof, we'll be happy to supply it. Get in touch with us soon, 
won't you? 


COSA 405 Lexington Ave., New York 17 | nch Lathes to Large Boring Mills: 


'N DETROIT AREA contact DETROIT-COSA CORPORATION, 16923 James Couzens Highway, Detroit 35, Mich. 
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Type “K” Friction Clutch 


FOR MEDIUM SIZE AND LARGER PRESSES. Highly compact 
brake and clutch unit. Cool-running, dependable and self-align- 
ing. Friction plates are removable without disassembling clutch. 


. FOR PRESSES UP TO 100 TONS CAPACITY. The all-purpose 
positive clutch, considered by thousands of users to be the finest 
positive clutch available. Equipped with “oilless” bearings. 


: 
ad 
4 


New Hives, Mew York, Rechewer, 
wr tas ond Sen Frondene; Mor Machinery Compeny, Seattle, 


for each type press 


iiveneuie PROVES — no one clutch is right for all presses. 
Uninterrupted press output and operator safety depend on the 
action, reliability and easy maintenance of a clutch. That’s why 
Bliss engineers, drawing upon a century of experience, have 
developed a variety of clutches to meet many different press needs. 

Whether a press is large or small, flywheel or geared, open 
or closed, fast or slow, continuous or intermittent in operation, 
you can be sure every Bliss press has the “right” clutch to fit 
its particular operating requirements. 

If you are experiencing clutch troubles — or if you are looking 
for improved clutch performance from new equipment — call for 
a Bliss engineer. He will quickly spot your trouble and make 


practical recommendations. 


W, BLISS COM PANY, Ohio 


PRESSES, ROLLING BULLS, SPECIAL MACHINERY 


ew. Bikes (England) Lid., Derby, England dliss Company (Paris), Sx, Ouer sur Seine, France 


on your clutch is more than a name.. it's a guarantee 


Plante in Canton, Scien and Telede, Ohie; ond Hastings, Michigan. offices tn Choeeland, Deytea, 
he world. 
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41° Edge Bend in Heavy 12-Gauge Stock Simplifies Production Problem 


Here’s another example of how cold-forming the “Pines-Way” speeds 
production and lowers costs. The setup illustrated shows tooling on a 
Size 4 Bender used for edge bending a heavy 12-gauge (.112”) hollow 
tractor loader boom. The pieces are fabricated with a gradual taper, and 
two straight U-shaped strips are arc-welded together. By adopting the 
Pines bending method, instead of making curved pieces on a press, a 
substantial reduction in die cost and scrap losses are affected. 


Smooth, Accurate Bends Produced in Tapered Section 


The Bender and special tooling, engineered by Pines, produces a smooth 
41° edge bend to a 34” radius. The draw bending principle employed 
permits holding close tolerances for easy assembly. By using a flexible 
floating-type mandrel, tapered to fit the inside of the workpiece, and a 
separate hydraulically-operated hold-down shoe that works in sequence 
with the clamping die, wrinkles and buckles are eliminated. One man 
handles the entire bending operation. The hydraulic bending and return 
cycle is automatic, push-button controlled. 


Fae WRITE FOR Pace DATA SHEETS 


X \" To get a better idea of the cost-cutting advantages 
' \. and unusual versatility of Pines Benders, write today 
for free copies of “‘Pines News” illustrating 


ex a and describing actual bending and tooling techniques 


wie on a wide range of jobs. 


PUN S ensincenine co. inc. 


Specialists in Tube Fabricating Machinery 


BENDING DEBURRING CHAMFERING + THREADING CUT-OFF MACHINERY 


74—-MACHINERY, August, 1953 


LOADER BOOM FOR FARM TRACTOR 
Workpiece is fabricated from two tapered U-shaped 
pieces, arc-welded together. Both right-hand and left- 


hand booms are formed on same machine. 


View of floating-type flexible mandrel and tapered 
sliding pressure die. Automatic air-operated support 
holds mandrel in proper alignment on forward stroke, 
retracts for clamping. Same machine with different 
tooling also cold bends 3” heavy wall pipe for under- 
carriage loader supports. 


687 WALNUT AURORA, ILLINOIS 


| MED IN ONE 
shown open after the 41° bend is com- 
ae 4 pleted. Production capacity is 50 booms 
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AGRICULTURE- geared to modern production standards 


A self-propelled combine, handled 
by one man, will work rings around 
the old-fashioned threshing crews 
of a few years ago. And a modern 
hay-baler does in a few hours, at 
a single operation, the tedious work 
that required days of work not long 
ago. That's modern production— 
just as efhcient—just as important 
to the nation’s good—as the mir- 
acles of America’s great industries. 


HYPOID BEVEL SPIRAL BEVEL 


FLYWHEEL GEAR 


We're particularly aware of this 
development because “Double 
Diamond” Gears have grown up 
with the flourishing farm machin- 
ery business. For years ‘Double 
Diamonds” have been transmitting 
power in all kinds of mechanized 
farm equipment. As the machines 
grew bigger—as demands of them 
became more critical—*‘ Double 
Diamond” Gears have grown in 


demand. They must stand unusual 
abuse—long periods of idleness fol- 
lowed by around-the-clock service 
months on end—and must deliver 
dependable performance at points 
many miles from service centers. The 
fact that “Double Diamonds” have 
met these requirements, and for so 
many years, makes them a name 
to bear in mind when your needs 
call for gears of that character. 


TIVE Gea AR Works RKS 


RICHMOND, INDIANA 


Meg U S Por OFF 


ZEROL™ BEVEL STRAIGHT BEVEL 


FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS ee eeeee 


oy O} 6 == SPLINED STEM PINION : 


STRAIGHT SPUR 


HELICAL SPUR SPLINE 
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The New 
"size BOre Gages! 
8 Sizes cover range \ Tells more, more easily, than 
V4” to 12%” ry ordinary plug gages. 
(with extensions to 16”) _ Extremely light in weight. 


Standard, Vertical and Single End: Sizes over 1.510” 


Pistol-Grip a Double End: Sizes under 1.510” 


Dial Indicators 


Consistently accurate. Shockproof. A 
wide range of sizes and graduations, 
including Long Range, 90 Degree, Long 
Stem and Decimatic models. 


Dializers 


An economical, effective means for converting 
AGD Adjustable Limit Snap Gages (Models A, 
B or C) to Dial Snap Gages. Easily installed 
or transferred from one frame to another. 


Patented 


| Adjustable Limit 
Snap Gages 


AGD designs in both 
regular and midget 
models. 


Snap Gages 


Comparator (shown here 
with optional stand), 
Encased and Decimatic 
Types 


Stock sizes cover range 


0” to 8” 


Larger sizes available 
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quipment 
replacement program helps Rockwell 
maintain leadership 


“Since its inception, Rockwell Manufacturing 
Company has recognized a basic fact of business life — that to maintain 
leadership it must consistently follow a sound program of equipment replace- 
ment. In a multiplant operation such as ours we have the problem of proper 
allocation of replacement funds. This necessitates careful screening of requests 
by top management at headquarters in Pittsburgh. The screening function is 
accomplished by our Budget Committee. 


“We believe that personal bias should be 
eliminated from buying decisions whenever possible. Our policy incor- 
porates two features to safeguard against bias. Each plant has formed a 
working committee for the study and selection of equipment. This committee 
consists of the top Design Engineer, Industrial Engineer, Plant Accountant, 
and the Superintendent. Any replacement must be justified by our “Facility 
Purchase Formula”. This formula weighs the savings and improvement in 
quality against the depreciation and maintenance costs and return on 
investments. 


“Recommendations for new equipment can 
be submitted by any department. Our Industrial Engineering staff is specifically 
charged with the responsibility of continuous review of our equipment, 
methods and process programs. We believe that these programs will enable 
us to continue offering our customers the highest quality at the lowest cost.” 


W. F. ROCKWELL, JR., President 
ROCKWELL MANUFACTURING Co. 


ROCKFORD 
INSERT 
GROUP 
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‘Keep Gothering ‘Metal-Working Seduction 
Iideas...Be Well informed When The Time 
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Use Sundstrand 
Machines and 


Profitable milling production can be obtained only by 
lowering unit production costs .. . obtaining the most 
economical solution to your milling problem and the 
most productive milling equipment in relation to your 
production requirements. 


Basically, there are two approaches to solving these 
problems, (1) obtaining standard machines, then try- 
ing to process parts over these machines as economi- 
cally as possible, (2) designing the most profitable 
processing method, then obtaining machines to suit 
this method — standard or semi-standard machines, 
if possible, or entirely special machines, if necessary. 
This latter method is Sundstrand “Engineered Pro- 
duction”... the most practical approach to economi- 
cal milling. The following is a brief resume of the 
complete engineering and manufacturing service avail- 
able from Sundstrand to meet all or any of your pro- 
duction milling requirements in small and medium 
size work. 


These actual examples are presented to reveal one of 
each of the methods used in solving milling production 
problems. One of these methods may be the solution 
to your present problem. 


YOU WANT BETTER MILLING 


Standard 
Rigidmil 


This machine is a standard Model 33 Rigidmil equip- 
ped with a power vertical feed attachment, an auto- 
matic index base controlled from push button station 
and an automatic quill positioning device. The quill 
positioning device can be pre-set for 19 automatic 
depth settings. 


Four different types of cutters are used for the 22 cuts 
or surfaces machined. The part is located and clamped 
once but is indexed completely four times with a 
cutter change at the end of each complete index cycle. 
To operate the machine, the operator selects the quill 
position required by the pad presented to the cutter at 
each index, positions the head vertically by the head 
jog button and then starts the feed cycle. Table will 
feed in either direction as required. 


* ' AUTOMATIC LATHES SIMPLEX RIGIDMILS + DUPLEX RIGIDMILS 


SUNDSTRAND 
Sewice 


* 


*REG, U.S, PAT. OFF, 


KFORD. 
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Milling 2 
Pads at 60 
Pieces Per 
Hour On 

Semi-Standard 


Rigidmil 


— 
LOWER CUTTER 


This standard Sundstraad Rigidmil has been provided 
with two horizontal single spindle heads, one above 
the other. The two spindles are offset for milling a 
boss and one edge of flange of bearing retainers. A 
simple, manually operated work holding fixture holds 
one piece at a time, and an automatic table cycle of 
rapid approach, feed and rapid return is used to com- 
plete 60 pieces per hour. This is a good example of 
how a standard Rigidmil can readily be converted to 
handle special milling jobs. 


Free Data 


You'll find plenty of 
methods in this book 

methods that may provide a 
short cut or profitable solu- 
tion to similar jobs in your 
shop now. Tooling diagrams 
and machine designs are both 
included. Write for your copy 
o—_ Ask for Bulletin No. 

34, 
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Milling 135 Manifold Per 
Hour On a Special 
e 

Rigidmil 
Here is a special two station Sundstrand Rigidmil that 
rough and finish mills four port contact faces of ex- 
haust manifolds. Each station has eight spindles, the 
top four roughing and the bottom four finishing. The 
machine cycle and surfaces milled at one station is 
shown in the accompanying tooling diagram. In auto- 
matic cycle, controlled by the hydraulically operated 
work holding fixture, the head rapids up, feeds through 
the rough and finishing cut and rapid returns. Auto- 
matic cutter relief is provided by the fixture. Operator 


loads and unloads at one station while other station 
is in operation. Production is 135 manifolds per hour. 


Machine Tool Co. 
2530 Eleventh St. Rockford, Ill., U.S.A. 


ODUCTION TOOLS IT'S. ROCKFORD 
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AUTOMATIC FIXTURE AND HEAD CYCLE 
1) VERTICLE FEED FOR ag 
ReTuRN| 
- FOR CLEARANCE OF 
\ | t + + {—-} } ROUGHING POSITION 
oo / / 
/ 
I 
; 
t 
i b 
TRIPLEX RIGIDMILS SPECIAL MACHINES — 
] — 
Kee 


Mattison Grinder beats 
old time (15 hours) by 12 hours 


The picture above shows a punch and die grinding operation on a Mattison 
High-Powered Precision Surface Grinder at Lyon Metal Products, Incorporated. Previous time on a 
converted planer-grinder was 15 hours — now with a Mattison Grinder equipped with special fixture. 
grinding time has been reduced to 3 hours. 


Mattison Grinders are proving profitable investments in plants where “time out” 
_ a for reconditioning is a vital factor in meeting production schedules. Surfaces are reconditioned and 
‘ edges sharpened in a minimum of time, eliminating costly delays and holdup of production. Many 
i manufacturers installing the Mattison Grinder for reconditioning dies find many other uses for it in 
_— grinding flat surfaces where accuracy and fine finish are required. For complete information on the *° . 
2 Mattison High-Powered Precision Surface Grinder, send for free copy of our latest circular. 


MATTISON 


ROCKFORD: ILLINOIS 


MACHINE WORKS 


ug 
ug 
— 
f * 
KFORD CURATE, FAST METAL REMOVAL 


“500 per 


THE COM WAY 


Two, two-station base fixtures, mounted on tilting work tables, 
and arranged with automatic clamping, permit finish broach- 
ing the outside and inside faces of the ears on the sleeve yoke 
parts illustrated . . . at the rate of 500 parts per hour. Inter- 
changeable locators makes it possible to broach any one of 
three similar parts on this American SBD-48-25 dual ram suf- 
face broaching machine. 

The savings in time and the resulting low cost per unit are 
obvious. Such results, however, are typical when American 
engineers apply the knowledge and experience accumulated 
during the past 27 years to the practical solution of broaching 
problems. 

Write, sending sample part or detail drawing and mention 
your hourly requirements. Our Engineering Department will 
be glad to furnish recommendations for the right machine and 
the proper tooling. And remember, American manufactures 
all three . . . broaches, machines and fixtures to give you a 
properly engineered, balanced solution to your metal removing 
problems. 


BROACH FOUR SURFACES 
OF SLEEVE YOKE EARS 


A Division OF SUNDSTRAND MACHINE TOOL CO. 


American Buiiding - Ann Arbor, Michigan 


See pYmetcaen First — for the Best in Broaching Tools, Broaching Machines, Special Machinery 
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INTERCHANGEABLE CROSS-SLIDE CAMS 


On Greenlee Automatics, 


cross-slide cams are fully _ _ 
interchangeable— any CaM Sey 


can be used to move any = 
cross-slide. Drive for the = 
cams is arranged in such a 
way that the cross-slide 
travel is in a selected ratio 
to the travel of the main 
slide. Standard cams are 
available to provide a wide 
range of ratios. 


In the average job shop, 
@ set of only 15 standard 
cams will provide enough 
flexibility to take care of 
90% of the jobs that will 
come through, Standard 
ratios range from 
to 6:1, 


GREENLEE BROS, & CO. 
1862 MASON AVE., ROCKFORD, ILL. 


NE TOOL SHOPPING CENTER 


7 


The distinctive Greenlee cross-slide cam design 
and operating features promote production 
efficiency on many short-run jobs because they 


reduce changeover time. In addition, there is an 
economy of investment. 


As shown at the left, crosi-slide 
cams are located at the sides of 
the machine, under the open 
ends of the cross-slide housings, 
where they are easily accessible, 


As shown at the right, each 
cross-slide is operated inde- 
pendently by a separate cam, 
making it easier to split up 
operations and arrange better 
tooling set-ups. 
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3 Heating cycle timer 


4 Quench timer 
5 Hi oil flow timer 
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7 Cycle start button 


SIMPLE CHANGE-OVERS 
Change-over from one process to 
another is simple, quick, and easy. 
Settings for heat, atmospheres, quench» 
and oil flow is all that is required- 
Cycle is then c lled ically. 


Water-jack eted 
cooling chamber 
has cutomeatic tem- 


* Above is a cross-section view of the Ipsen 400 Lb./Hr. Furnace showing the 
advanced design features which have made Ipsen the Jargest manufacturer of 
carbonitriding and batch-type heat treating units. With these new units, you 
get the advantages of 100% forced convection heating and controlled atmos- 
phere processing, p/us the full benefits of automatic straight-through operation. 
Thus, you eliminate loading delays and guess-work. You control distortion 
and get uniform results from batch to batch . . . today, tomorrow, or next year. 
You eliminate blasting and pickling operations and you can often use lower 
grade, less costly steels. 


A SINGLE UNIT HANDLES ALL OF THESE OPERATIONS 


Unusually versatile, the Ipsen is built for temperatures up to 1850° 
E., and a single unit is equipped to handle all of the following 


processes: 


ATMOSPHERE COOLING Ol, QUENCHING 
Normalizing ‘ General Hardening 
Stress Relieving Carburizing and Hardening 
Carburizing Carbonitriding 
Carbonitriding Martempering 


Send Samples for Free Estimate — find out how the new Ipsen Units can 
be applied to your job. Samples of your work will be run, procedures estab- 
lished in our new, modern lab, and cost estimates given without obligation. 


Wrlte for New Literature — illustrates new design 
f . gives compl specifications of various units. 


IPSEN INDUSTRIES, INC. 717 South Main Street; Rockford, Illinois 
Universal Units to CARBONITRIDE » CARBURIZE * HARDEN + BRAZE » MARTEMPER * WASH «+ TEMPER 


ROCKFORD MADE MEANS ROCKTON 
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Consistently Better Gears 
WITH CLASS AA HOBS 


Specialists in the field of instrument gears, G-M Laboratories, Chicago, Illinois 
employ the latest precision techniques to assure consistent accuracy in their work. 
Their modern gear department is completely temperature and humidity controlled, 
and Precision Type Barber-Colman Hobbing Machines are used. 


To produce the finest gear accuracy, this firm has standardized on the use of Class 
AA hobs with taper bores for their precision work. Experience has shown that 
Barber-Colman Precision No. 6-10 Hobbing Machines, in combination with Class AA 
hobs, give them the most accurate tooth form and spacing. All gears are finish 
hobbed, without further finishing operations. Tolerances on the pinions shown here 
consistently check within .0003” tooth-to-tooth composite error, and .0006” total 
composite error. 
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GREATER NUMBER OF 
CLOSE TOLERANCE GEARS 
USING CLASS AA HOBS 


Although the hob is not the only factor 
affecting the accuracy of gears, it does have 
an important effect, particularly upon the 
profile of the gear tooth. Class AA hobs 
are made to consistently closer tolerances 
than any other hobs, and have proved 
themselves in actual production for many 
years. Performance records show that, per 
sharpening, Class AA hobs produce more 
gears with close tolerances than any other 


hobs. 


RECOMMENDED «@ 


HOBS CUTTERS REAMERS 
HOBBING MACHINES 
HOB SHARPENING MACHINES 


Class AA hobs are recommended for the utmost in precision, where 
other conditions warrant the use of a tool of this class. This accur- 


acy in the tool, however, may be lost if the hob is not properly 
mounted or trued on the machine. Because of this, Class AA hobs 
are recommended with taper bores. The taper makes it much easier 
to true hobs on the arbor where high accuracy requirements are 
demanded. Compared with the sliding contact on straight hole 
hobs, the taper provides metal-to-metal contact, eliminating the 
possibility of an increase in runout during the cutting operation. 
Time is also saved for the operator because the hob will run as 
true as the spindle. 


Production-line accuracy in all metal cutting operations is con- 
stantly approaching closer limits, Gear hobbing is perhaps the 
outstanding example. When you have gear tooth problems be 
sure to ask Barber-Colman Hobbing Engineers to work with you. 
Their long experience in gear cutting is available to you without 
cost or obilgation. 


Write for a copy of Hobbing Notes — “Hobhing fecurate Gears” 


Garber-Golman Company — 


GENERAL OFFICES AND PLANT, 728 ROCK STREET, ROCKFORD, ILLINOIS 


CENTER OF TOOL 
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Honing Tools 


Increase Stone Life 200-500% 
Remove Stock at New High Rates 


These new BABNESDRIL Honing Tools provide long abrasive 
stone life with stepped-up stock removal for savings in pro- 
duction time and tool cost. 


General Purpose Type A tools use either con- 
ventional or the new Style A stones. The Style A stone offers 
advantages in quick-mounting with maximum stone life and 
economy of replacement. 


Usable Stone Life 


For special purpose and high production honing, Type B and 
C Tools use a new BARNESDRIL Stone design with extra depth 
of abrasive. Stones are protected on the sides to full depth 
and furnish positive support at the cutting face for better 
drive, freer cutting action and minimum heat generation. 
Type B stones are quickly and easily inserted or replaced 
in metal holders by means of a simplified clamp lock. Type C 
stones do not require holders and are held in position in the 
tool by controlled friction. 


Normal Life 
Barnesdril 


All three types are available with Mechanical, Hydraulic or 
Electric Stone expansion. 


Conventional 


i. 
Conventional Stone 
8 
= = 
Type A — Style A Yj 
ras 
From 3/16" to 60"- 
Bore Size 
— 
ROCKFORD. oF macuine toon speciauists 


Get This New Bulletin on Complete Honing Service. 
Copy Mailed Upon Receipt of your Letterhead Request. 


NEW 


Plugmatic Bore-to-Bore Sizin g 
Gauges Honed Bore Directly. 


Provides New Standard for 
Production Accuracy. 


BARNESDRIL design and development has also produced 
Plugmatic Bore-To-Bore Sizing, the most positive and accurate 
sizing method yet introduced. The entire sizing operation is 
now simplified and is not affected by eccentric or uneven stone 
wear. The Honed bore is positively gauged and directly con- 
trols the termination of the honing cycle as the predetermined 
size is reached. 


Simple in operation and design, a master gauge is positioned 
in a floating holder with a self-leading nose. When final 
size is reached, the gauge drops into the bore and by 
electric controls terminates the honing cycle. 


BARNESDRIL Plugmatic Sizing is not affected by the angle of 
operation and is equally effective for vertical, angular or 
horizontal applications. It provides one type of sizing for 
regular, counter-bored or blind-end bores. 


Longer tool life, faster stock removal and positive automatic 
bore sizing are obtained with these new BARNESDRIL Honing 
Tools. Get in touch with your BARNESDRIL representative for 
assistance on your finishing operations or write directly to 
BARNESDRIL engineering department. 


BARNES DRILL CO. 


820 CHESTNUT STREET ¢ ROCKFORD, ILLINOIS 
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YOU'LL FIND YOUR PRODUCTION MACHINE TOOLS w..ROCKFORD 


FOR LARGE OR SMALL MACHINES... YOU'LL FIND D P 


Designing a special machine tool is one 
task. Building the unit to meet produc- 
tion demands and to run day-in and day- 
out without costly shut-downs, is quite 
another matter — a good deal depends 
upon the proper facilities. The best of 
modern equipment and precision tools 


are required. That’s why at Barnes, one 
of the best-equipped plants in the Mid- 
west, you'll find complete and adequate 
facilities which make not only for 
efficient work, but provide the means 
for building better machines to meet 
high production goals and reduce costs. 


Coordinated 6-Point Service at Barnes Saves Time 


The complete machine tool building service at Barnes, you'll find, 
will help you solve problems quickly and efficiently. You get a 
complete machine all from one source because work is coordinated 


in one plant: 


] SPECIALIZED MANUFACTURING FACILITIES —80 year 
background, large well equipped plant efficiently tooled to 
produce high production machines. 


SPECIAL HYDRAULIC EQUIPMENT — designed and built 
to meet JIC standards, Individually engineered units assure 
smooth, dependable actuation for every requirement. 


3 SPECIAL GAUGES, FIXTURES, TOOLS—designed for 
each individual machining problem, assure accuracy of 
operation at high production speeds. 


SPECIAL ELECTRICAL EQUIPMENT ond CONTROLS — 

individually designed and built for maximum safety and 
ease of control with circuits that assure the most dependable 
coordination of all machine functions. 


SPECIAL HANDLING AND CONVEYOR EQUIPMENT — 
designed and built to reduce work handling, effect max- 
imum safety and efficiency. 


COORDINATED DESIGN AND ENGINEERING — Mech- 

anical, Hydraulic, Electrical, Process, Tool, and Fixture 
Engi work together at Barnes. Team-work solves complex 
problems quickly. 


Sudlders of Setter Machines Since 1879 


4 


MULTIPLE SPINDLE DRILLING e BORING e TAPPING MACHINES 


ILLINOIS, USA. 
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...FOR MACHINES DESIGNED TO SUIT YOUR PRODUCTION . 


- AT W.F. & JOHN BARNES 


@ Special W. F. & John Barnes 15-Station Automatic 
“Progress-Thru'’ Machine built for an automobile 
manufacturer for machining cylinder heads. A 
total of 78 machining operations are handled 
automatically at a gross production rate of 117 
pieces per hour. The entire unit, including hydraulic 
and electrical circuits, designed for easy accessibility. 
®@ A typical small multiple Write for Gree Data 
spindle machine designed @ Ask for free booklet “Coordi- 
and built by Barnes — — 
drills 40 — .332” holes sel 
simultaneously. Produces Illustrates and describes modern 
27 pieces per hour. machines and mass production 
techniques. 


W. F. & JOHN BARNES COMPANY - 310 S. WATER STREET, ROCKFORD, ILLINOIS 


AUTOMATIC PROGRESS-THRU AND TRANSFER TYPE MACHINES 
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FOR PRODUCTION MACHINE TOOLS irs... ROCKFORD 


INGERSOLL MILLING MACHINE COMPANY, ROCKFORD, 


ILLINOIS, USA. 


ABOVE: Milling a cast steel turbine shell, this 
carbide-tipped Ingersoll Shear Clear Face Mill 
removes 2-1/2” stock in three heavy cuts, using 
up to 150 hp. 


LEFT: In finishing the joint surface, only .010” 
stock is removed by the Ingersoll MicroMill, but 
it produces a 50 microinch finish, thus eliminating 
most of the hand-scraping previously required 
to make the joint steam-tight. 


Each of these wholly different cutters adds in its own way to the earning 
power of a large Ingersoll Milling Machine, built to efficiently mill 
cast steel turbine shells. 


The Ingersoll Shear Clear utilizes the full capacity of the machine for 
rapid removal of metal. 


The Ingersoll MicroMill takes full advantage of the machine’s ability 
to do highly accurate work. r 
Ingersoll’s ability to furnish the cutting tools needed to obtain maximum 
effectiveness from all kinds of milling and boring equipment is available 
to you. 


WRITE TODAY FOR NEW INGERSOLL CUTTER CATALOG NO. 608 


ILLINOIS 
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MACHINE TOOL PLANTS CLOSE TO YOUR PLANT 


When you see either 
or both of these units 
on a production 
machine, you can 

be sure the machine will be... 


to the operators, 
mechanics, and others 
involved in its use, 
operation, and 
maintenance... 


NOTE: Suitable guards and 
protective covers for the 
motors and sheaves are fur- 
nished regularly on this Screw 
Feed Unit. They have been 
removed for this illustration, 
to show the arrangement of 
ng elements. 


The average mechanic knows his shafts, gears, feed screws, pulleys, 


and other mechanisms pretty well by long experience. He likes to be 
OTHER Rod SELF-CONTAINED able to see and understand how his machines work. On maintenance and 
ALL-MECHANICAL UNITS repair, he works faster and easier when he can comprehend quickly 
DRILL UNITS Fully-automatic and cam- the relation of parts in disassembly. That is why, in so many 
operated for positive spindle action. instances, R-) ALL-MECHANICAL Self-Contained Index, Power 
Five standard sizes. Screw Feed, Drill, and Tap Units are preferred as the active 
TAP UNITS Fully-automatic with feed elements of production machines. Wise master mechanics know that 
positively controlled by an accurate they get better operating, longer life, and lower maintenance 
lead screw. Four standard sizes. costs when the machines are UNDERSTANDABLE. Let us show you 
Write for detailed information. what we mean... let us work on your next production-machine problem. 


REHNBERG-JACOBSON MFG. COMPANY 


DESIGNERS & BUILDERS OF aa 2135 KISHWAUKEE ST. 
SPECIAL MACHINERY ROCKFORD, ILLINOIS 
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METAL REMOVAL WITH ACCURACY AND SPEED 


With +: FEATURES AND RANGE 


NORMALLY FOUND IN LARGER LATHES 


Usually only in larger, more costly machines do you find the 
combination of speeds, swing, power, feeds and threads that 
are standard equipment on Rockford Economy Lathes. These 
features make it possible to machine a wider range of work 
with fewer non-productive hours than is possible with many 
machines in its class. 

Medium-sized and economy-priced, it's built to handle any job 
that can be turned or threaded within 16-1/2” or 18-1/2” swing, 
and 30” to 102” center distance. 3100 Ibs. of weight, 6” bed 
and zero precision bearings furnish the rigidity and precision 
for turning out tool room accuracy. 

Ask a Rockford Machine Tool Co. representative to give you 
full details on these machines, or write direct for our new bulletin 
No. 900B. 


ROCKFORD ECONOMY LATHES—16” and 18” 


ILLINOIS S.A. 


ROCKFORD. CONVENIENT, SOURCE NEEDS 


ROCKFORD MACHINE TOOL CO. 
2500 Kishwaukee Street, Rockford, Illinois 
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are the parts: 


- Diesel injection pumps 


Slitting rolls and knives 


Cam rollers for 
automotive steering gears 


5 

Lathe centers 6. Pump parts 
7 
8 


- Aircraft engine parts 


Mechanical seals 


. Machine tool parts 9. Saw mill rollers 


10. Ball bearings 


11. Asbestos 
disintegrators 


12. Mill rolls 


This the steel: 


52100 is the ideal steel for the parts listed above 
because it’s hard... it’s tough. . . it’s easy to machine! 
It is widely used for machined parts requiring great 
strength and exceptional wear resistance. 


An alloy steel of high-carbon analysis, 52100 has 
high tensile and fatigue strength. It’s fully spheroidized 
structure makes machining easier. And 52100 with- 
stands a working pressure of 200,000 p.s.i., can be oil 
quenched to a maximum hardness of 65/66 Rockwell C. 


You can get 52100 in a// three finished forms—bars, 


YEARS AHEAD -THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS 


IN FINE ALLOY STEELS, GRAPHITIC 


tubes, wire—from the Timken Company, one of the 
world’s largest producers of 52100. For small run or 
emergency requirements, the Timken Company main- 
tains a mill stock of 101 sizes in 52100 tubing—from 
1” to 10%” O.D. And you're assured of uniform quality 
in every shipment because of rigid quality control at 
every step in production. 


For a stock list of available sizes, grades and finishes, 
write The Timken Roller Bearing Company, Steel and 
Tube Div., Canton 6, O. Cable address: ““TIMROSCO.” 


Vine 


STEEL 


TOOL STEELS AND SEAMLESS TUBING 
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Prevent 


—> Machinery Damage 
—=> Product Contamination 
—> Production Tie-Ups 


ERIEZ MAGNETIC PIPELINE TRAPS, 
widely used in the process industries, 
provide the superior magnetic strength 
of a high nickel alloy ... ALNICO. 
to assure positive trapping of tramp iron. 
Housings are non-magnetic chromium- 
nickel stainless steel castings... leak- 
proof, easy to install and simple to clean. 
Completely non-electric... first cost is 
last cost ... since magnets hold strength 
during life of equipment. 


1,045 PIECES CF TRAMP IRON 
REMOVED ahead of vane-type displace- 
ment pump in food production line 
during a 30-day period, by an ERIEZ 
Permanent (non-electric) Magnetic 
Pipeline Trap. 


..- Automatically, with Eriez Magnetic Traps 


Look at this pile of tramp iron... 


Trapped ahead of a pump in a large food plant 
during a 30-day processing period... it exempli- 
fies how “protection plus” is obtained automati- 
cally with pipeline traps produced by ERIEz 
MANUFACTURING COMPANY, Erie, Pa. 


To keep liquid flow lines free of ferrous mate- 
rials ranging in size from minute particles to large 
pieces of tramp iron, ERIEZ pipeline traps utilize 
the strong magnetic properties of Alnico perma- 
nent magnets containing a high percentage of 
nickel. 


Use of this aluminum-nickel-cobalt-iron alloy 
not only permits trap designs that eliminate need 


for electromagnets requiring current and acces- 


sory equipment, but its use also allows reduction 
of space and weight requirements to desirable 
limits. 


The addition of nickel ... an essential in Alnico 
...improves scores of other alloys utilized through- 
out industry. Consult us on use of nickel or nickel 
alloys in your products or equipment. 


Send details of your metal problems for our 
suggestions. 


At the present time, nickel is available for end 
uses in defense and defense supporting industries. 
The remainder of the supply is available for 
some civilian applications and governmental 
stockpiling. 


THE INTERNATIONAL NICKEL COMPANY, ING. nv. 
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BUY STEEL FROM 


You don’t waste costly time 
rehandling steel stocks! | 


NLOADING and distributing bulk shipments of steel to storage area and 


INVENTORY COSTS then to production and job sites demand added time, manpower and 
equipment. Eliminate these added costs by letting U. S. Steel Supply deliver 
@ LOWER SPACE COSTS 


° be your steel to the spot, in the condition and at the time you need it. Fifteen 
@ LOWER TIME COSTS 


warehouses with the most modern steel handling and delivery equipment 


« » @ LOWER CAPITAL INVESTMENT assure your complete satisfaction. 
@ FASTER PRODUCTION 
@ FEWER INVENTORY LOSSES U L 3 U ES LY 


DIVISION 


General Office : 
208 So. La Salle St., Chicago 4, Ill. Warehouses and Sales Offices Coast to Coast 


COPPER NAILS 


and TACKS COPPER 


STORM NAILS 


BRASS and BRONZE BRASS and BRONZE CAP, 
BOLTS and NUTS MACHINE and LAG SCREWS BRASS COTTER PINS BRASS and COPPER RIVETS, BURS 


GRASS. BRONZE ond NDUSTRIAL WIRE CLOT INDUSTRIAL 
SOLDERING COPPERS BRASS STRAINER CLOTH AUTOMOTIVE FITTINGS 


Cau US FOR ANYTHING from Bearing Bronze Bars to 


Brass or Bronze Bolts ... or any other brass or copper 
item for maintenance, repair, operating or production. 


PERFORATED METAL IN 


venty- warehouses are | i 
BRASS, BRONZE and COPPER Twenty-four Chase e e located in major 


industrial centers from coast to coast. Phone the one 
nearest you. We can usually fill your orders from stock. “ ° 


WATERBURY 20, CONNECTICUT - SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
The Nation’s Headquarters for Brass & Copper 


Albany t Chicago Denver t Kansas City, Mo. Newark Pittsburgh San Francisco 
Atianta Cincinnati Detroit Los Angeles New Orleans Providence Seattle 
Baltimore Cleveland = Houston Milwaukee New York Rochester t Waterbury 


Boston Gallas Indianapolis Minneapolis Philadelphia St. Louis ( Tsales office onty) 
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They're still talking in shops that Ths 


The list of shops making J&L “1200” Cold 
Finished Steei a permanent specification keeps 


Shop records keep pee growing. Production records prove—again 
proving the log ic of He : : and again—that here is a new, free-cutting steel 
‘ with exceptional machinability and uniformity. 
using J&L “1200 is 
COLD FINISHED STEEL et There are two things you should do today: 
in terms of 
Ce. 7 Obtain complete information concern- 
SU PERIOR MACHINABILITY , ing J&L “1200” Cold Finished Steel. 
: Try J&L “1200” Cold Finished Steel 
HIGHEST QUALITY FINISHES ©. in your production line. 
DEPENDABLE UNIFORMITY 
Here's a booklet that will help you... 


EXCEPTIONAL EFFICIENCY SEND FOR YOUR COPY TODAY! 


from machines and 


O° p era tio ns Jones & Laughlin Steel Corporation 


473 Gateway Center 
Pittsburgh 30, Pa. 


I'd like a copy of your booklet “J&L 1200 Cold 
Finished Steel.” 


JONES & LAUGHLIN 
STEEL CORPORATION 


PITTSBURGH 
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... when you LEAD them.that’s game in the BAG 


You have to shoot ahead of fast-moving game, if you want to take home something for dinner. Same 
with business. Now's the time to plan for the day when you can get all the materials you want, with 
allocations gone, orders maybe not so plentiful, and competition red-hot. @ Allegheny Stainless Steel 
can work marvels in adding sales advantages to the products you make, or reducing operating 


costs in the equipment you use. Let our Development Engineers show you how. 


Allegheny Ludlum Steel Corporation, Oliver Building, Pittsburgh 22, Pa. 


You can make it BETZER with 


Allegheny Metal 


Warehouse stocks carried by 
wae all Ryerson plants 
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REX HIGH SPEED STEEL és always the same, too 


Crucible’s REX High Speed Steels are the same no 
matter where or in what form you buy them. That’s 

because their quality is thoroughly checked through 
every phase of manufacture... from melting to the 


last finishing operation. This persistent attention to 
Rex® High Speed Steels quality assures you that all REX High Speed Steels 
Peerless Hot Work Steels are uniform. 
SPECIFY And it’s readily available. All Crucible warehouses, 
ro-Mow 
YOUR TOOL STEELS which are conviently located throughout the country, 
are well stocked with REX AA, REX M2 and other 
Aistteat Gio Stest BY grades of this quality brand. Next time you need high 
Airdi® 150 THESE speed steels, call Crucible. 
Nu-Die V Die Casting Steel WRITE TODAY for the unique Crucible Tool Steel 
CSM 2 Mold Steel BRAND NAMES Selector, 9” diameter, in 3 colors — a twist of the dial 
La Belle® Silicon +2 tells you which tool steel is best for your application. 
. . Atha Pneu Address your request to Crucible Steel Company of 


America, Dept. M, Oliver Building, Pittsburgh 22, Pa. 


CRUCIBLE| first name in special purpose steels 
53 of TOOL STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA + TOOL STEEL SALES + SYRACUSE, N. Y. 
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because HAYNES STELLITE 


tools resist 


CHIPPING and SPALLING 


This boring head, containing 20 Haynes 
Sreiive inserted blades, operates for 4 to 6 
weeks without grinding. 


Here is how the Haynes 
STeELLITE blades are 
positioned in the 
boring head. 


A multiple blade boring head containing 20 Haynes 
STELLITE alloy inserted blades operates from 4 to 6 
weeks without regrinding at a plant making refrig- 
eration and air-conditioning equipment. The tools 
bore, chamfer, counterbore, drill, and face the cylinder 
ports in cast iron compressor heads, This is all done 
in one operation, 

Haynes STELLITE blades average over 2000 cylin- 


ders per grind even though machining is complicated 


HAYNES 


TRADE-MARK 


“Haynes” and "Haynes Stellite" are trade-marks of Union Carbide and Carbon Corporation. 
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by an intermittent cut at a gas outlet port in the 


cylinder wall. The tools are good for 25 regrinds— 
an average of 50,000 cylinders per cutter. 

Tools made of Haynes STExLiTE alloy resist chip- 
ping and spalling—even on tough jobs like this one. 
This is one reason why the tools are easy to grind 
and can be reground so many times. 

For information on how to use Haynes STELLITE 
tools on your machining jobs, write for the booklet 
“Haynes Srevuire Metal-Cutting Tools.” It gives 
helpful information on chip formation, tool design 


and the machinability of metals. 


Haynes Stellite Company 
A Division of 
Union Carbide and Carbon Corporation 


General Offices and Works, Kokomo, Indiana ‘ 
Sales Offices 
Chicago — Cleveland — Detroit — Houston 
Les Angeles—New York—San Francisco—Tulsa 
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Aluminum chips are 
no problem when you 
follow simple procedures 


Knowing the type of chip that each Alcoa alloy produces will simplify 
your machining. For example, 11S-T3 machines fastest, breaks into 
small chips. 17S-T4 and 24S-T4 produce tougher chips that require 
simple practices in tooling and setup to keep the tool zone clear. 

On your cutoff, form and box tools, grinding chip grooves and 
proper rake angles will help control chips. Small rake angles for 
11S-T3 produce small chips. Chip grooves, ground with a pencil 
wheel or the corner of a large wheel, will increase the rake and curl 
the chip tightly. Drill flutes should be large and polished. In deep-hole 
drilling, use several drills or back out the drill to clear the chips. Use 
a large volume of coolant instead of thin, high-speed streams. Direct the 
flow to wash away the chips and keep the tools and 
work cool. 

Your local Alcoa sales engineer will answer your 
questions on machining, alloy selection and finishing. 
You'll find him listed under “Aluminum” in your 
classified phone book. Aluminum a of 
America, 870-H Alcoa Building, Pittsburgh 19, Pa. 


ALCOA OFFERS TWO BOOKS Alcoa Aluminum 
in Automatic Screw Machines—a 95-page book containing 
information on tool design, setup and operating techniques. fe 
Corrected Tool Diameter Tables—a 64-page book giving i 
corrected tool diameters for circular form tools and flat 
form tools under conditions of 0°, 5° and 10° top rake. 


BASIC ECONOMICS FOR BUYERS 


While you buy screw machine stock by the pound, you ma- 
chine it by the foot. A pound of aluminum gives you three 
times more feet of stock than a pound of brass or steel. 


Aluminum 


ALUMINUM COMPANY OF AMERICA 


ALCOA 


— 
tor 


Biank for high-speed fs gear. Wt: 2% |b. 


Every working day of the year the Bethlehem drop 
forge shops turn out a steady stream of interesting 
designs; some simple, some complex, but all pro- 
duced with the same exacting care. A recent group 
is pictured here, and as you can see, the pieces are 
meant for use in widely different industrial fields. 

These of course are but a few—a tiny fraction— 
of the huge number of sizes and types that Bethle- 
hem makes. We are equipped for closed-die forg- 
ings ranging in weight from several ounces to well 
over 200 lb—forgings available in carbon or alloy Link used in coal cutter. Wt: 26 Y2 Ib. 
steel, untreated or heat-treated. 


Why not let us see prints of the next design you 
expect to order? We handle all production details, BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


F On the Pacific Coast Bethlehem products are sold by 
including the sinking of the dies, in a we y to please Bethlehem Pacific Coast Steel Corporation. Export 


the most particular buyer. Distributor: Bethlehem Steel Export Corporation 


Bethlehem facilities for the making of closed-die 

forgings include steam and board drop hammers, 

1500 to 8000 Ib; raechanical presses to 3000 tons; 
upsetters 9 in. and smaller. 
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Heavy Zinc Phosphate 
Coatings for Steel 


In developing the Oakite CrysCoat HC* Process—which 
converts a steel surface into a continuous coating of com- 
plex metal phosphates—the chemists of the Oakite Research 
Laboratory made use of a chemical reaction which con- 
quered some of the major obstacles that interfered with 
the success of older phosphating processes. 

The primary aims of this research were to produce a 
phosphate coating that would provide a good foundation 
for paint and would give the steel reliable protection 
against electrochemical corrosion. 

These aims were realized with a coating—composed 
principally of zinc phosphates—that weighs more than 
200 milligrams per square foot, thus exceeding the re- 
quirements of U.S.Government Specifications JAN-C-490, 
Grade 1; 57-0-2C, Type 2, Class C and PA-PD-191, Rev. 
A. In regard to corrosion, the test panels usually run well 
over 500 hours in the salt sprey chamber without showing 
any signs of blistering or pecling in the types of paint 
ordinarily used in ordnance production. 


Without a phosphate coating, 
cold-rolled steel possesses poor 
paint - bonding characteristics 
and no protection against elec- 
trochemical corrosion. 


This CrysCoat HC coating 
of phosphate crystals protects 
against corrosion and provides 
an excellent foundation for 
paint. Magnified 67.5 times. 


Secondary aims cf the research weré to develop a 
process that would produce little sludge and scale, that 
would not require overly expensive equipment and that 
would be easy to control. 

While all of these aims were accomplished, the most 
remarkable gains were made in the field of control. 

Perhaps the best way to describe the simplicity of the 
Oakite CrysCoat HC Process is to say that it requires no 
skilled chemist to serve as baby-sitter. 

Only one material—the liquid called Oakite CrysCoat 
HC-—is used in the phosphating stage. No other material 
—such as accelerator, starter, toner or other additive—is 
used for making up the solution or for keeping up its 
concentration. 

Only one type of titration is needed to keep the CrysCoat 
HC process under control and there is no need for reg- 
ular determination and adjustment of pH. 

More information about the simplicity and reliability 
of the Oakite CrysCoat HC Process is given in a 12-page, 
illustrated booklet titled “How to apply better zinc phos- 
phate coatings to steel in preparation for painting.” To 
obtain a free copy, mail the coupon at the right. 


At Consolidated Industries, Lafayette, Ind., 
Edwin Everhart and Oakite Technico! Service Representative 
Walter Sittman watch part of o disposable gas tank go into 
the CrysCoat HC solution. 


*HC means Heavy Coating Advertisement 


Superintendent 


WHAT'S THE BEST WAY 
TO APPLY ZINC PHOSPHATE 
COATINGS TO STEEL? 


OAKITE CRYSCOAT HC 
DOES A FINE JOB FOR US* 


*This comment came from a Pennsylvania munitions maker, who added 
that Oakite CrysCoat HC has put an excellent zinc phosphate coating on 
385,000 shells with “absolutely no trouble... maintenance and control are 
very easy.” 

The Oakite CrysCoat HC coating on steel products—such as artillery 
shells, rocket fins, auto parts, etc.—weighs more than 200 milligrams per 
square foot. It more than meets the requirements of U. S$. Government 
Specifications: 
JAN-C-490, Grade 1 57-0-2C, Type 2, Class C 
PA-PD-191, Rev. A 
The Oakite CrysCoat HC Process for preparing steel for painting—either 
in spray-washing machines or in tanks—has five big advantages: 


1. The heavy CrysCoat HC coating forms a strong foundation for the 
lasting adhesion of paint. See page 5 in free booklet. 

2. The heavy coating gives excellent protection against electrochemical 
corrosion. See page 7. 

3. The CrysCoat HC Process is easy to control.Only one material is used. 
for make-up and up-keep. No accelerators, starters, toners or other 
additives are needed. Only one simple type of titration is used. See 
page 9. 

4, The CrysCoat HC reaction produces relatively 
little sludge and scale. See page 10. 

5. Stainless steel is not necessary for 
all parts of the equipment. See page 11. 

FRE For complete information, mail the 

coupon for a copy of our 12-page 
illustrated booklet describing the Oakite 


CrysCoat HC Process. 


INDUSTRIAL 


OAKITE 


ct 
avi 
mernoos * 
Technical Service Representatives in 
Principal Cities of U.S. and Canada 


OAKITE PRODUCTS, INC. 
26 Rector St., New York 6, N. Y. 


Send me a FREE copy of “How to apply better zinc phosphate coatings 
to steel in preparation for painting.” 


Aame 


€. fompfan 
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We manufacture 8” diameter, 7-1/2”, 7”, 6-1/2”, 6”, and also odd 
and intermediate sizes down to and including 1-1/8”. 


ON THE WEST ViRGINIA SHORE, OVERLOOKING 


THE POTOMAC RIVER, STANDS THE JAMES RUMSEY MONUMENT 


The first practical steamboat in the world 
was run on the Potomac River a few miles 
below Cumberland, Maryland. 


GEORGE WASHINGTON said in his diary, 
under date of September 6, 1784: “Remained 
at Bath all day and was shown the Model 
of a boat constructed by the ingenious Mr. 
Rumsey, for ascending rapid currents by 
mechanism; the principles of this were not 
only shown, and fully explained to me, but 
to my very great satisfaction, exhibited in 
practice in private under the injunction of 
secrecy—.” 


At a later date GEORGE WASHINGTON said 
in his diary: “Spent the afternoon with Mr. 
Rumsey and then Alexander Hamilton and 
I rode on to Cumberland, Maryland.” 


Symbol of Quality 


CUMBERLAND GROUND BARS 


Approximately 100 years after the exhibit 
. is steamboat, Cumberland began grind- 
bars. They found through experience 

rr J was the best method by which accurate 
steel bars could be produced. These bars 
are so carefully ground that they are adapted 
for mass production where gears, pulleys, 


sprockets and bearings must slide on 


the 


bars without delay due to filing or fitting. 


DISTRIBUTED BY 
Baltimore, Clarke Bro. 
dge Brothers 


_—Jos. T. Ryerson & Sen, Ine. 
am Mass.—Brown-Wales Company 
Charlotte, No. Carolina-—Edgeomb Steel Co. 
hieage, Steel & Wire Co. 
Cineinnati, Ohie—Jos. T. Ryerson & Son, Ine. 
Cleveland, Ohio—The Bissett Steel Company 
Detroit, Michigan—Central Steel & Wire Co. 
ort Wert e >. A. Fischer 

Hartford, Conn.—Hunter & Havens, Ine. 
Indlanapolis, Ind. & Company 

ity, J.—Jos. Ryerson & Son, Inc. 
Lakeland, Fla.—Mine A Mill Supply Co. 

Les Angeles, Calif.—Link-Belt Co., Pacific Div. 
Louisville, Ky.—Neill-LVielle Supply Co. 
Martinsburg, W. Va.—W. H. Heiston & Son 
Milwaukee, Wis.—Central Steel & Wire Co. 
Montreal, McCall & Co., Ltd. 
Orleans, La.—R. Tricon Ce. 

York City, N. Y. Steel 
Calif.—Link-Belt Co., Pacifie Div. 
Philadelphia, Pa.—Charles Bond Company 
Philadelphia, Pa.—Horace T. Potts Co. 
Pittsburgh, Pa.—McKee-Oliver, Ine. 

Portiand, Maine—W. L. Blake & Company 
Portiand, Oregon——Link-Beit (o., Pacific Div. 
Providence, R. 1.—Congdon & Ce. 

san Francisco, Calif.—Link-Belt Co., Pacifie Div. 

, Wash.—Link-Belt Co., Pacifie Div. 

Wash.—Link-Belt Co., Pacifie Div. 

. Canada—Drummond. McCall & Co., Ltd. 
Worcester, Mass.—Pratt & luman 


CUMBERLAND, MARYLAND, U. S. 
INCORPORATED 


A. 
1892 


CUMBERLAND STEEL COMPANY 


ESTABLISHED 1845 
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that deliver 


It pays to buy by brand. when the brand- 
name speaks for extra performance on the 
job. As makers of First Quality tool steels 
exclusively, we say: buy Vanadium-Alloys’ steels 
by name—and get the values added to each 
composition by our specialized process of 
manufacture . . . values that are physical, 
measurable, and profit-making for you! 


~Non-Shrinkable 
Colonial No.6 


Hardening Die Steel having excellent machining properties; low 
hardening temperature. Popularly used for blanking punches and 
dies, gauges, bushings, and miscellaneous tools. 


5% Chromium Steel with 
minimum distortion in air hardening. Especially adapted for 
better wear and toughness in thread rolling dies, form and 
blanking dies, punches, knurls, gauges. 


Air Hardening, High 
Carbon-High Chromium Steel. Free from movement in hardening, 
combines high wear resistance and toughness for difficult jobs. 
Your choice on trimming dies, shear blades, coining dies, rolls 
and mandrels. 


High Carbon-High 
Chromium Die Steel with outstanding resistance to wear. Can be 
either air or oil hardened. Select this grade for lamination dies, 
wear plates, slitting cutters, and forming dies. 


als 


Red Star Tungsten. 


An unusual! Oil Harden- 
ing Die Steel. Maintains keen cutting edges; excellent for punches, 
taps, blanking dies, spinning tools, and slitters. 


STEEL COMPANY 


LATROBE, PENNA. 
Colonial Steel Division 


= 
2 
a! 
Alr Mara 
Die. 
] rk die jobs! 
on your le jobs! E 
te 
Steel Co, 


News About 
Created-Metals 


New “Brief-A-Log” 
Simplifies Ordering 


A new condensed 
catalog and price 
list is being offered 
by the Carboloy De- 
partment of General 
Electric Company. 

This “Brief-A- 
Log” (GT-265) in- 
corporates Carboloy 
price reductions made June 22, and 
latest additions to the standard lines 
of tools and blanks. 

Designed to simplify selecting and 
ordering, the Brief-A-Log is avail- 
able free of charge. (Send coupon 
at right.) 


Drill Cast Iron with 
— Twist Drills 


Drilling cast iron with carbide twist 
drills is definitely past the “maybe” 
stage. Users report doubled produc- 
tion, more than tripled drill life 
over H.SS. drills, without any spe- 
cial drilling equipment or job engi- 
neering. Sound, how-to-do-it tech- 
nical bulletins available free. Write 
Carboloy Department of General 
Electric Company. (See address at 
right.) 


New Applications for 
Carbide Press Dies 


Carboloy carbide dies are being 
profitably applied to blanking and 
piercing eperations where produc- 
tion runs are high. 


These dies are economical to use 
because they produce burr-free, 
close-tolerance work .. . outlast 
steel dies by 8 to 10 times. 

Write for free Carboloy Die Engi- 
neering Manual D-124, (See address 
a’ right.) 
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YOUR CARBOLOY FIELD ENGINEER SAYS... 


“Large, 
special 


INVENTORY 


TOOL | 
PLAN t 


“Cut your special icin tool stocks 
up to 30% with this simple-to-use MTI Plan 


“The Minimum Tool Inventory Plan is based on the fact that 
the 11 Standard Carboloy Tools can be adapted to up to 80% 
of your special single-point jobs .. . thus eliminating many 
costly, made-to-print tools. 


“The MTI Plan will show you which ‘specials’ can be elimi- 
nated, and exactly how much you'll save. With the 15% price 
reduction on Standard Carboloy Cemented Carbide Tools, in 
effect since June 22, now, more than ever before, it pays to 
standardize.” 


Send the coupon at right, attached to your company letter- 
head, for your free MTI Plan Kit. Then, determine your own 
benefits from the MTI Plan as follows: 


Using the Instant Tool Selectors, you'll see at a glance how 

only 11 Standard Carboloy Tools can be easily and quickly 

adapted to handle 4 out of 5 of your special, made-to-print 
tool jobs. 


d 
| 
| 
] 


inventories 
fools now unnecessary” 


With the handy Plan Sheet provided, 

you'll quickly get a dollars-and-cents 

answer showing how much you'll 

@ cave by standardizing. Simple sub- 

traction shows you how much your inven- 
tories can be cut by using standards. 


Order the Standard Tools you'll need 

from your local Authorized Carboloy 

Distributor. Use them “as is,” or 
8 quickly grind them to your specifica- 
tions. Grinding hints, price lists and Standard 
Tool specifications are included in Kit. 


CEMENTED 
CARBIDES 


CARBOLOY TOOLS ARE STOCKED 
COAST TO COAST 


Look under “Tools” in the Yellow Pages 
of your local telephone book or in 
Thomas’ Register for your nearby Car- 
boloy Distributor. He has complete local 
stocks and services. Ask him about the 


MTI Plan. 
**Carboloy’’ is the registered trademark for the products of the 
Carboloy Department of General Electric Company., 


Send coupon—pinned to your company letterhead— 
for your free MTI Plan Kit 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 
11147 E. 8 Mile Street, Detroit 32, Michigan 


Please rush me, at no cost or obligation, MT! Plan Kit 
([] Have your sales representative call to show me the Kit, without obligation 


Send me the new, free Brief-A-Log GT-265, containing complet 
and prices of Standard Carboloy Tools and Blanks 


specifications 


Nome_ Position 
Company ” 
Address 
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_ CAN APPLY the high physical and 
chemical properties of ENDURO Stainless 
Steel to duplicate parts you’re running now 


—and still get fast automatic production. 


Free-Machining ENDURO Bars are cold- 
finished by Republic’s Union Drawn Steel 
Division especially for that purpose. They 
provide close tolerances, accuracy of section, 
uniform soundness, and fine surface finish. 


Two grades are fully 90% as machinable as 
Bessemer screw stock. If 90% was your answer 
to the question above, you’ve probably had ex- 


Machinability 


omparison? 


ENDURO 

STAINLESS STEEL 
BARS ARE __% as 
MACHINABLE As 


BESSEMER SCREW STOCK 
Would You Say 


(a) 42% (b) 679% 
3396 (6) 


perience with Free-Machining ENDURO Bars. 
If you haven’t, Republic metallurgists will 
be glad to give you prompt assistance on ap- 
plications, processing, and use. Free-Machin- 
ing ENDURO also is available in hot-rolled 
bars and in wire. Get more details from your 
nearest Republic District Sales Office, or write; 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


FREE-MACHINING 


STAIN EEL 


Other Republic Products include Carbon and Alloy Steels—Pipe, Sheets, Strip, Plates, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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Unsurpassed Inspection Versatility 


JONES & LAMSON OPTICAL COMPARATORS 
The Essence of Quality Control 


Jones & Lamson Optical Comparators are designed and built like rugged machine tools to withstand 
Len and hard use. Yet they have the built-in accuracy to satisfy the most exacting laboratory 
standards, 


@ They meet the requirements of toolroom, laboratory and production inspection. 


oF oo precisely measure height, depth, lead or spacing, as well as angles to degrees and minutes. 
hey will measure to .0001”. 


@ Theycompare intricately contoured parts with a master outline—and measure the amount of error. 
@ They are convenient to operate, easy to set up and read direct — without computation. 
@ They operate under normal lighting conditions. No darkroom is needed. 
® They will photograph the enlarged shadow and record its relationship to a master chart. 
@ Several persons may study the shadow at the same time. 
@ They will inspect and measure surface contours, as well as profiles of objects such as type 
faces, stamping dies, punches, worn tools, etc. 


512 Clinton Street, Dept. 710 
Springfield, Vermont, U.S. A. 
Please send Comparator Catalog No. 402. 


euce Ks wen) A complete line of STANDARD CHARTS 
and FIXTURES is maintained by us. 


NAME TITLE 


STREET 
JONES & LAMSON MACHINE COMPANY COMPARATOR DIV. \ 
512 Clinton St., Springfield, Vt., U.S.A, Dept. 710 CITY STATE 
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3 SCREEN SIZES a 
— 
Bench 
14” Diam. Screen 4 Models 

| | 
| 

. Direct 
Projection 30" Diam. Steen 

Type 
14” Diam. Screen 

hai Jones & Lamson Machine Company 


High production hits its peak when the “Touch of Gold” is added with Norton G Bond wheels for internal grinding. 
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isio d for identical top performance, Norton 
np centerless internal 


G Bond wheels help cut costs on 
grinding job. 


A faster, better finish on this aircraft engine eylindr is assured, Norton C 


Bond internal grinding wheels are on the job! 


Step up your internal grinding... 
boost your profits...with this new 


GOLD” 


Norton G BOND wheels are precision - processed 
for identical precision - performance 


If you haven’t tried the new Norton G 
Bond wheels you have a real thrill com- 
ing! 

In the first place, these wheels are built 
by Norton’s exclusive method of preci- 
sion-processing. 


This brings you wheels so completely 
uniform in structure that you can just 
pull off a worn out wheel and slip on a 
new one knowing you’ll get exactly the 
same grinding action you had a few 
seconds before, the day before or the 
week before. Eliminating the fussing with 
the timing cycle, they save you time and 
money on every job. 


Added to this, the new Norton G Bond, 
designed for precision and semi-preci- 
sion grinding, is one of the greatest ad- 
vancements in vitrified bonds ever made. 
Holding each abrasive grain for maximum 
cutting action, it lets go just when it 
should — assuring a constant grinding 


surface of fresh, sharp cutting edges. 


Top performers ... all the way 

As a result, Norton G Bond internal 
wheels are exceptional in every detail of 
operation. They cut cooler . . . remove 
material faster... produce a better finish 
... produce more pieces per dressing... 
hold their shape better. In your internal 
grinding these advantages add the true 
“Touch of Gold” that means more ac- 
curate work, better products and lowered 
costs. 

Thoroughly job-proved 

Performance tells the story. Here are 
some typical reports from internal grind- 
ing customers after switching to G Bond 
wheels: Total pieces per wheel jumped from 
200 to 400... Twice as many roller bear- 
ing races ground per dressing . . . Grind- 
ing cycle reduced from 7/10 minute to 4/10 
minute, with pieces per dressing increased 
50% .. . Pieces per dressing increased 
from 9 to 15, 


See your Norton distributor 

for further facts on how this value-add- 
ing, profit-boosting “Touch of Gold” can 
be brought to your own internal grind- 
ing applications. He’ll be glad to arrange 
a test in your plant. Or write to Norton 
Company, Worcester 6, Mass. Distribu- 
tors in all principal cities — listed under 
“Grinding Wheels” in your telephone 
directory yellow pages. Export: Norton 
Behr-Manning Overseas Incorporated, 
Worcester 6, Mass, Ww—1505 


ABRASIVES 


Qlaking better products... 
to make other products beffer 
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engineering features and modern stream- 
to make these presses leaders in their 


advanced 
styling 
Electrically welded steel construction 
Air actuated 


Niagara 
line 
< 

< 


twin) drive 
with adjustable pressure and 


Single or double end ( 
Pneumatic draw cushions 


surge tank 


Wide range of 


< 
a 
< 


desired 


sizes 
if 


I. C, features 


J. 


clutches 
<q Anti- 
to block light and be a potential danger Soe eet 
<4 Single and double geared 


advance in 


‘CHEMICAL 


125 EAST McNICHOLS ROAD, DETROIT 12, MICHIGAN: 


ercing 
Tapping Tapping 
Threading ’ Rolling 
Generating 
Planing 
Shaping 


Soluble oil 


@ No rancidity or odor over long periods of use. @ Rapid emulsification even with hardest 
waters. 


@ Anti-foaming and smoking. 
@ Better surface finishes. 
@ Dissipates heat rapidly. 


@ Non-irritating, contains skin-soothing additive. 
@ Immune to low temperatures. 
@ Stable emulsion—no clogging, sludging, etc. 


@ Non-corrosive to ferrous and non- 
ferrous metals. @ Minimizes grinding wheel loading. 


@ Reduces eye strain. @ Quick separation of fines and chips. 
@ No heavy film deposit. @ Greater lubricity—high film strength. 


@ No special mixing sequence. @ Low cost—shipped as concentrate. 


Now YOU can do MORE JOBS with just ONE cutting fluid. For the complete 
story on this amazing new discovery, write today for Bulletin SO-53. 


Drilling 
g 
“he 
Broaching 
Cut-off Thread Grinding a 
“ 
| 


When you run V & O long slide presses you can inspect 
an occasional few of your stampings and be sure that the 
others are exactly like them. And when you can do that, 
when your machines operate with such consistent precision 
that random or chance imprecisions are statistically un- 
likely, then you have quality control. 


FOR QUALITY CONTROL 


V & O long slide press that automatically feeds and assembles 
two parts from their individual hoppers, 128 strokes a minute. 


INVITATION TO INGENUITY 


V & O long slide design provides space for 
precision-promoting tooling. Ingenious 
design can apply moving and stationary 
members that make random operating im- 
precisions statistically unlikely. 


THE 
LONG SLIDE 
PRINCIPLE 


eliminates the random impre- 
cisions that can come from stroke 
misalignments. 


THE V & PRESS COMPANY 


DIVISION OF EMHART MFG. CO. 


HUDSON NEW YORK 


BUILDERS OF PRECISION POWER PRESSES 
AND FEEDS SINCE 1889 


The longer the slide the less can 
be the angular misalignment. 
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WHY POLISHED FLUTES? 


One of the functions of drill flutes is, 
“to permit passage of chips”, according 
to the official definition of drill terms. 
As an aid to this function in sizes over 
one-half inch, all GTD-AMPCO Drills, 
both catalog listed and special, are regu- 
larly furnished with polished flutes. 


The smoother surface of polished 
flutes results in better chip slippage, 
lessens friction heat and tends to lower 
power consumption. 

You can have the advantages of pol- 
ished flutes at no extra cost by specify- 
ing GTD-AMPCO Drills. 


AMPCO TWIST DRILL DIVISION 


GREENFIELD TAP AND DIE CORPORATION 


GREENFIELD, MASS. 


i 
? 


Illustrated above is a twenty-two ton Moving Cross-Head for 
a 2500 ton Press. This and other units illustrated at the left 
are typical of thousands of Steel-Weld Fabricated parts and 
assemblies produced and machined by Mahon for hundreds 
of manufacturers of heavy machines and equipment. If parts 
of your product could be redesigned and produced to better 
advantage through Steel-Weld Fabrication, or, if you 
require a limited number of large heavy pieces, in which 
pattern costs are a consideration, you can turn to Mahon 
with complete confidence . . . personnel and facilities are 
available within the Mahon plant to do the complete job 
from drawing board to finished machining. You will find in 
the Mahon organization a unique source with complete 
ultramodern fabricating, machining and handling facilities to 
cope with any type of work regardless of size or weight ...a 
source where skillful designing and advanced fabricating 
technique are supplemented by craftsmanship which assures 
a smoother, finer appearing job embodying every ad- 
vantage of Steel-Weld Fabrication. See Mahon’s Insert in 
Sweet's Product Design File, or write for further information. 


THE R. C. MAHON COMPANY 


DETROIT 34, MICHIGAN 


Engineers and Fabricators of Steel in Any Form for Any Purpose 
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Here is precision contour grinding at its best. Steel 
and tungsten carbide form tools, die sections, 
templates and related items are efficiently pro- 
cessed in dependable, economical fashion. Our 
basic magnetic chuck work-holder affords positive 
positioning yet with flexibility for cam, circular 
and index grinding with the proper fixtures. Work- 
piece quality is controlled visually at all stages, 
either while using pre-dressed grinding wheels 
er when generating the required. contour by 
means of successive, controlled movements. 
Durable construction around precision optics 
insures rigidity and long life. 


Ask for Bulletin “M-8" 


LEVELA 


1643 EDDY ROAD 


CLEVELAND. 12, 


4 
| 
% 
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> Flat Form Tool 
\ 
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WHY THIS NEW SELF-OPENING HEAD 


Ko threads more accurately - stronger: 


smoother...and cheaper than any other tool 


This “Fette’’ patent chipless thread forming method is 
different—material rolled flows in an axial direction so 
that the thread is generated ahead of the rolls. Flow to full 
depth of thread avoids broken grain structure and cratering 
crest; surfaces are densified, smoother, more wear re- 
sistant. Part shown is unretouched. 

It works like this—annular grooved rolls are positioned 
in plates in the head and only the rolls are changed for 
different thread forms or pitches. Fine adjustment is pro- 
vided for exacting diameters. Rolling speeds are equiva- 
lent to turning speeds. 

Self-opening heads, with simple quick-acting gear mech- 
anism, frees the work instantly at proper thread length; 
no lead screw or follow up cam required. 

These National Acme (Fette patent) Heads accom- 
modate all standard parallel thread forms and are made in 

. both revolving and non-revolving types suited to hori- 
zontal and vertical machines. 


¥%" Self-Opening head rolling piece shown on a hand operated turret lathe. Bulletin FRH-S3 gives full dete 


ACME COMPANY 


* 
tbe 
"The NATION MPANY 
170 East 131st Street * Cleveland 8, Ohio, U.S.A, 


Complete Equipment 
For Gear Production 


GEAR FINISHIN Geot ices 


We've checked on it and the editors of PRODUCTION 
ENGINEERING & MANAGEMENT are right. At Ford 
Motor Company 3%” diameter, 9-pitch, 1%” face 
width transmission gears are being hobbed at a pro- 
duction rate 350% greater per spindle than compared 
with multiple spindle machines. To do this Ford uses 
one of the new Michigan Ultra-Speed gear hobbers 
equipped with double thread accurate unground 
Michigan hobs. Gears are hobbed two at a time, 58 
seconds per pair. 

Despite the high output rate, 225 gears are produced 
per sharpening of the hob. Among the reasons given 
are that “the machine is of rugged, compact con- 
struction, simplified in design, with few gears for the 
index and main drive and . . . with a maximum spindle 
speed of 1000 rpm.” 

Of interest is that better control of surface finish is 
obtained by easier subsequent shaving. Loading and 
unloading time is kept to a minimum by hydraulically- 
actuated expanding arbors. Vibration has been prac- 
tically eliminated by providing maximum rigidity plus 
a flywheel to dampen torsional vibration. 

For further details, write for Bulletin #1458-52. 


GEAR PRODUCTION HEADQUARTERS 


from blenk te 
finished gear 


7171 E. McNICHOLS RD. DETROIT 12, MICHIGAN, U.S. A. 
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New Thompson AUTOMATIC double wheel TRUFORM Grinder speeds jet engine production 


GRINDS BOTH SIDES OF JET TURBINE BUCKETS OR 
BLADES SIMULTANEOUSLY IN A SINGLE SETTING 


Grinds rough to finish in 110 seconds... 
or 30 buckets per hour 


Hood doors, work clamps, coolant flow, grinding and crush- 
ing cycles are actuated in automatic sequence on the new 
Thompson AUTOMATIC double wheel TRUFORM Grinder. 

On a bucket having 2” length of form similar in design to 
the one in the diagram above with .150” stock removal per 
side from rough to finish size, production is 30 buckets per hour 
To grind root sections on gas turbine buckets with greatest accuracy and a steady time for 

a ; ressing, regrinding the crusher roll, initial machine warm up 
productivity, Pompecs developed ns new AUTOMATIC double wheel period, wheel changing and diamond changing. Actual machine 
TRUFORMING machine featuring simultaneous grinding of both sides time from rough forging or casting to finish is 104 seconds 
of root section with one setting of work. plus 6 seconds for loading and unloading time . . . makes total 
time floor to floor 110 seconds per piece. 


FOR ABSOLUTE SYMMETRY 
BOTH WHEELS ARE 
DRESSED FROM A 

SINGLE CRUSHER ROLL 


GRINDING 
POSITION 


‘al 
| 


CRUSHING 
POSITION 


By means of multiple grinding of jet 
turbine buckets the standard TRUFORM 
Grinders still offer high production 
plus many advantages such as flexibility 
of standard machine design and lower 
first cost. Although compared to the 
new AUTOMATIC the standard TRU- 
FORM requires more skillful set up and 
tooling. 


Typical tooling on Type “C"”’ 
TRUFORM producing 24 buckets 
per hour. Type “B" TRUFORM 

produces 18 parts per hour. 


FOR COMPLETE DETAILS WRITE TODAY 
The Thompson Grinder Co. 
Springfield, Ohio 
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| | ‘Machines also grind jet buckets faster, better 
| Standard THOMPSON TRUFORM Machines also grind jet buckets faster, be 
iy 
: Thompsen Type ‘'C’’ TRUFORM . 
Thompson 
rinde 


Isn’t it logical? Aren’t the costs and quality of your 
products directly affected by the sustained accuracy, speed, 
versatility and dependability of your turning equipment? 

So look over the Monarch Series 60 product features 
listed above (bearing in mind that almost all of them 
were Monarch pioneered). Check the extra strength, weight 
and power of the machines, making them, within their 
rated capacity, fully capable of sustained heavy produc- 
tion. Then look over the wide choice of accessory equip- 
ment that lends such versatility to the basic Engine and 
Toolmaker’s models. This includes (with Monarch only!) 
choice of three types of Tracer Controls — including the 
Air-Gage Tracer which, with further addition of the Auto 
Cycle Unit, gives you a fully automatic cycle high pro- 
duction unit. 

For utmost lathe value for toolroom, production line or 
maintenance shop — look into the Monarch Series 60! Let 
us send our Booklet No. 1113 with complete information. 
Just write! .... The Monarch Machine Tool Company, 
Sidney, Ohio. 


MON ARCH 


Monarch Series 
60 Engine Lathe. 
Series 60 models 
are furnished in 
13”, 16”, 20” and 
plus-swings. 


Monarch Series 60 Toolmaker’s Lathe. All Series 60 
Models are furnished in a wide variety of bed lengths. 


 helical gears in headstock—cfor and Precision- of hardened : 
1h, 
way” 
Sta 
t 
TUR 
Ing Ww 
FOR A GOOD TURN FASTER es TURN TO MONARCH 


Where time is money use an R and L Turning Tool. Changes 

from Right to Left in ten seconds! Does the job of fourteen tools! saad oO 

The only tool of its kind on the market. Constructed of tough, 4 
heat-treated alloy steel guaranteed not to bend or give way. 


OLS 


1825 BRISTOL STREET * PHILADELPHIA 40, 


TURNING TOOL * TAP AND DIE WOLDER * UNIVERSAL TOOL POST + TURRET BACKREST HOLDER + CUT-OFF BLADE HOLDER + RECESSING TOOL 
RELEASING ACORN DIE HOLDER » REVOLVING STOCK STOP + FLOATING DRILL HOLDER * KNURLING TOOL + CARBIDE AND ROLLER BACKRESTS 
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‘BALANCED 


Hayes Scientific Appliances, Urbana, Illinois, often checks work done on their 
» ‘ Cincinnati Tray-Top Toolroom Lathe with Zeiss Micrometers, and gets results 
consistent with inspections with gage blocks on a comparator! This, we think, is 
dramatic proof that you can do fancy lathe work on Cincinnati Tray-Tops at un-fancy 
Pe 4 prices. Ask your nearby dealer to show how and why balanced design Cincinnati 
Tray-Tops deliver important bonuses in precision as well as production. 


bugs in, Their 


CINCINNATI LATHE & TOOL Co., CINCINNATI 9, OHIO, U.S. A. 


i 


PRECISION PLUS | AND LOW COST 


, The part: bronze cap for vapor condenser, 
made by Hayes Scientific Appliances. 
Tolerances: fit to cylinder within .0003. 
Faces must be flat and square to 
seal with bellows ring. Time saved: 30 min. 
This 15 x 30 Cincinnati Tray-Top 
Toolroom Lathe has helped Hayes handle 

some of their trickiest assignmer 

| 


CINTILATHES: The complete, balanced line; 

Tray-Top for light duty (engine, toolroom and gap bed models); a P 
10”, 12%”, 15”, 18” sizes; 18” to 114” center distances. 

Model LT for medium duty (engine and gap bed models). 

16”, 18”, 20”, 24” sizes; 30” to 264” center distances. 

Write for catalogs and name of your nearest dealer. 


in, Their, clase! 


CINTILAT! 


CINCINNATI LATHE & TOOL Co., CINCINNATI 9, OHIO, U.S.A. 


PRINTED IN U.S.A. 
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Advan 
Philadelphia 


To insure long, dependable service from Phila- 
delphia Worm Reducers, the greatest care and 
research goes into the selection of materials for 
the worms and worm gears. The predominant 
sliding action dictates the use of dissimilar metals 
to minimize frictional wear. 

Philadelphia Worms are of alloy steel with 
hardened threads. Shaft and threads are 
smoothly ground and polished after hardening. 


om. 


HARDENED 


tages of 
Reducers 


The result is increased gear life through improved 
surface finish. 

Worm Gears are of high quality chill casf 
nickel bronze to provide greatest strength, with 
a low coefficient of friction against the worm. 

These and other features of Philadelphia Worm 
Gear Reducers are explained in detail in our 
Catalog WG 51... send for a copy. 


E AVE. AND G ST., PHILADELPHIA 34, PA. 


NEW YORK PITTSBURGH * CHICAGO HOUSTON LYNCHBURG, VA, 


Cc 
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Standard Baker 
No. 422 Geared Feed 


Standard 
HEAVY-DUTY 
 PRILLS 


ON THESE MACHINES—Subject to prior sale 


Standard 
Standard Baker Baker No. 217 
No. 150 Geared Geared Feed 
Feed Machine Machine 


Standard 
Baker No. 321 § 
Geared Feed 
Machine 


MAJOR SPECIFICATIONS—Single Purpose Types 


150 1150 a.ct 
. Capacity—Max. Dia. Drill in S.A.E. 1035 Steel 1% 1%” 3 

. Max. H. P. Motor used..... 7% 15 

. Distance center of Spindle to Frame [Gap|*.... | 11” 3 124%” 

. Maximum Spindle Travel............... 16” 

. Spindle—Outside Dia. splined driving end 1%” 1%,” 2-13/16” 

. Morse Taper in Spindle as standard No. 4 No. 4 ; No. 5 

. Standard Speed Range in R.P.M.............. 151-632} 48-1120 27-220 
* Can be increased 3” by use of offset Spacer Block. t Quick Change, 12 Speeds 


Wl ool | ni & i 


Baker single purpose type drills are heavy duty... provide a 

wide range of speeds and feeds for Single and Multiple Spindle 

Drilling ... Reaming ... Boring ... Facing ... Chamfering ... 


ioscan Undercutting and Tapping Operations. Write for full —. 


Gentlemen: 


| Please send more information on Baker Standard 
Drills to: 


| NAME. BAKER BROTHERS, INC. Toledo, Ohio 


COMPANY. 
| STREET. 
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DRILLING... TAPPING..: KEYSEATING and CONTOUR GRINDING MACHINES 


Machine 
} 
| 
2 to 4 WEEKS DELIVERY 
| | 
” 
20-165) 
\ 


Representatives in major industrial centers. 


/IOSF engineers and manv- 


facturers of high-quality special cutting 
tools for the metal-working industry 


© Years of successful experience in special 
tooling and related production problems are 
yours for the asking. When the job requires 
special cutting tools call in your National Tool 
Co. representative. He is backed by more than 
46 years experience in the engineering and 
manufacture of special cutting tools. His as- 
sistance is yours, without obligation, whether 
you’re interested in one tool or a complete 
tooling program. 


National 


Cleveland 2, Ohio 


« 
: 
a 


Are Easy Assembly and Low Cost “Musts’ for You? 


Here’s how leading automobile manufacturers 
get them with NEEDLE BEARINGS 


Quick installation and low cost are just two of many 
reasons why America’s major car manufacturers use 
Torrington Needle Bearings. 

They have been performance-proved, too, in millions of 
cars driven billions of miles. 

In steering gears, brake and clutch linkage pivots, 
transmissions, universal joints, steering idlers, steering 
knuckles and other vital assemblies, Needle Bearings are 
prime contributors to smooth performance, easy handling, 
and safe, comfortable riding. 

They have been adopted as “standard equipment” in 
many products throughout industry since their introduction 
nearly twenty years ago—because of their high radial 
capacity, compactness, long service life and low cost. 

Why not find out how the Needle Bearing can improve 
your products? 


xix 


THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 


TORRINGT 


Needle eo Spherical Roller e Tapered Roller e Cylindrical Roller e Ball e Needle Rollers 


ON BEARINGS 


Trade Marks of 12 of the 18 passenger car manufacturers, all of whose cars enjoy the benefits of Needle Bearings. 
WwW KAISER 
MERCURY 
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All accepted cutting tool materials have the 

common characteristic of specifying 

the conditions under which they will perform at 
maximum efficiency. And if the results are sufficiently 


promising the conditions will eventually be met. 


ONE HUNDRED PERCENT carbide application on a multiple 

. . spindle bar automatic makes specific demands on 
Carbides dictate 

th diti both machine and personnel for successful use. The part 

& conditions illustrated is from regular production on comparative runs, in a 


plant where the conditions were met. 


The Conomatic Carbide Development program can be of possible 
service to you in determining the suitability of your work, 
or any part of it, to 100% carbide tooling. Just ask your 


Cone Representative for details, or inquire direct. 


MATERIAL — BRASS: Pickoff attachment in 6th position 
permits machining piece complete. 


HSS CARBIDE 


Cycle Time | 12 secs. 6 secs. 


Work Spindle Speed | 1125 R.P.M. P.M. 
| 


Tool Wear | 50,000 pcs. | unlimited number 
per grind | of pieces 
per grind 


a CONE AUTOMATIC 
0 a 0 mM a { C MACHINE COMPANY, INC. 
WINDSOR, VT,, U.S.A. 
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HOW TO ORDER 


You can order direct 
(24-hour service) from warehouses 
in Newark, Youngstown, 
Detroit or Chicago. 

Place order, too, 
for Talide Tools and Tips. 
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Mechanically Mounted 


TOOLS 


with vertically clamped 
Talide Inserts 


MAXIMUM SUPPORT QUICK ADJUSTMENT TRIGGER ACTION spring 
given insert by clamping from either top or bottom clamp assures fast easy 
in direction of cutting gives flexibility in clamp- insert removal — and 
force—OPEN FACING of ing, removing or adjusting trouble-free servicing of 
insert chip ero- insert. toolholder. 

sion of toolholder 


@ KLAMP-LOK tools are rugged, rigid and extra strong—and are proving 
their superiority in hundreds of plants all over the country. 

Multiple-sided cutting edges of the TALIDE insert, turned end for end, give excep- 
tionally long service life between grinds—and can be reground without removing 
toolholder from the machine setup. Equally adaptable for either conventional or inverted 
type of mounting, the KLAMP-LOK toolholder cuts costs on all types of tough, high-speed 
production jobs. 

Solid TALIDE inserts are stocked in 9 standard sizes and 4 standard grades. 
KLAMP-LOK toolholders are available in 10 standard styles and 70 standard sizes. 

Write or wire today for circular No. KL-52, or ask your nearest TALIDE service 
engineer for a personal demonstration. Metal Carbides Corporation, Youngstown 7, Ohio. 
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CARBIDES HOT PRESSED CARBIDES 
Ov: RS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 


for J&L 
turret lathes* 


Will reduce your costs 

— direct and indirect — by 

combining in a single machine all the 
advantages of TRACING for contour 
turning, boring or facing operations, 

with the advantages of multiple tooling and 
the many other time saving, cost saving 
features of J & L Universal Turret Lathes. 


>» 
4 Bs + This attachment can be purchased with new machines or 
: installed in the field on machines now in service. Write 
for descriptive leaflet giving complete specifications. 


JONES & LAMSON MACHINE CO.,512 Clinton St,, Dept. 710, Springfield,vt,US.A. C2, TURRET LATHE DIV. 
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ANY COMPLEX MACHINING OPERATIONS 


A Leadership Backed by More than 
64 Years of Milling Machine History 


Back in 1888, Kempsmith Engineers developed and produced the first 
Kempsmith Miller — a machine that was destined to achieve world-wide 
fame, The successful performance of this early model encouraged important 
engineering improvements and refinements resulting in much greater 
wat and precision in milling operations, Today, Kempsmith continues 
as a leader in the industry, The ruggedness, precision and ability 

to take heavy cuts smoothly make Kempsmith Milling Machines ideal for 
production, toolroom or general purpose milling. If you have a milling 


problem, consult Kempsmith. Our engineers will gladly give 


you the benefit of their broad experience in this specialized field. 


THE KEMPSMITH MACHINE CO. 
Milwaukee 14, Wisconsin, U.S.A. 


Note rugged. streamlined appear- 
ance. controls are grou 
within reach of the o - 
Available in No. 1, 2 and 3 sizes, 
plain and universal models. 


Let the chips fly- Kempsmith Millers have 
what it takes for rough production battles— 
built-in ruggedness, increased range of speeds 
and feeds, greater power. Every 

machine is precision-built, the 

product of 64 years of milling ma- en. 
chine experience. 


A-7270-1PC 


=| 
as 
| 
Kempsmith Type “G” Plain Miller. a 
Procision Build A Machines Since 1888 « 
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PANTOGRAPHY 


Solves Complex Profiling Problems 
with Automatic Cutting Cycle 


PROBLEM: Profiling eight — in outside 
portion of aircraft part, a large aluminum-alloy cast- 
ing. The sides of each port are parallel; one end has a 
true radius, the other end is parabolic. 


SOLUTI ON: Gorton P-32 Pantograph pro- 
files all eight ports at the rate of 2.3 minutes per port. 


Cutting cycle is automatic; indexing is manual. 


This is truly a power-driven tracer-control job that 
would require hours if done by a combination of 
other methods. 


This is just one of many Gorton tracer-controlled production short-cuts which 
might save you time and money. For complete information, clip and mail the 
coupon now. 


Standard P-32 Pantograph 
with special indexing knee 
fixture and automatic tooling. 


It Works 


@ Complete cutting cycle 
begins when “start” 
button is pressed. 


Air cylinder automatic- 

ally feeds cutter down 
to cutting position. Cam-op- 
erated spindle down feed 
then takes over. Upon com- 
pletion of cut and after spin- 
dle retracts, this air cylinder 
further retracts cutter for 
clearance. 


© Speed of spindle down 

feed during cutting is 
controlled by cam through a 
Variac. 


Motorized chain- 

driven master starts 
automatically when “start” 
button is pressed. 


GORTON 


MACHINE CO. 


1308 Racine St., 
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; Please send at once complete information about the Gorton line contained 
in Bulletin 1655-1308 


4360 surfaces per hour! 


W 942 


2000 surfaces per hour! | 


FIELD REPORT: 


im $39 000 <n 222 geard/ 
£128,500) 
2a Llanchad Fo. 6-dal 


940 surfaces per hour! 


Here’s proof of performance and proof of satisfaction, yet ». - 
typical of what users expect and get from the Blanchard i6-A 4 
Grinder. Several typical examples of production rates 
are shown he¥e. Above, for instance, .003” of stock is being ap 
removed from one side of small gears to a tolerance of +.001" — 
at a rate of 2100 per hour! This machine has a 30" chuck and 
a Blanchard Demagnetizer. 

The No. 16-A grinds continuously with a wheel that is set and 
automatically maintained at a fixed height above chuck face, 
and finishes one surface of the work to size in one pass under 
wheel. Operator has only to load the work on the magnetic 
chuck or in an automatic clamping fixture. A wheel control auto- 
matically feeds the head down to compensate for wheel wear. 
Unloading is usually automatic. Attachments can be supplied for 
demagnetizing and washing the work as it leaves the grinder. 
On most work, limits of +.0005” are readily maintained. 

The No. 16-A2 (not shown) has two wheels, 
each with automatic size control. It roughs and 
finishes one surface of the work in one pass 
through the machine. 


Send for your free 
copies of “Work Done 
on the Blanchard”, 


THE BLANCHARD MACHINE CO. edition: and 


64 STATE ST., CAMBRIDGE 39, MASS., U.S.A. Surface Grinding”. 


PUT IT ON THE GHENT 


1400 surfaces per hour! 
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Check these features that make Universal drill bushings outstanding: 
1. Super finish reduces wear to a minimum. 2. Blended radius reduces 
tool hang up. 3. 100% concentricity and hardness tests assure accuracy. 
4. Knurled head provides quick sure grip. Order from the office nearest 
you ... 1060 Broad St., Newark, N.J., 5035 Sixth Ave., Kenosha, Wis., or 
write direct to our home office. 
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+». mot a sound as rivets are cold formed in 24 seconds ... each the exact 
counterpart of its neighbor... because Hannifin ““Hy-Power” Riveters are at work. 

These modern production tools, widely used in the highly competitive automo- 
tive industry to reduce costs and improve production, greatly simplify and speed 
up riveting. What’s more, by riveting cold with this “silent squeeze’ method, 
operators get a better, stronger riveted joint, every time. Hannifin ““Hy-Power”’ 
portable and stationary yoke riveters are available in capacities from 71/2 tons 
to 100 tons (more in multiple). Powered by the exclusive, patented ‘“Hy-Power 
Hydraulic Generator, their quiet, automatic cycle is started with a 
touch of a button—yet, for safety, the stroke can be interrupted 
and the ram reversed at any point in the cycle, simply by releasing 
the control button. 

If you rivet, stake, punch, press or bend, there’s a place in your pro- 
duction picture for Hannifin “Hy-Power’’ equipment. Hannifin Field 
Engineers are located in leading industrial centers to advise you. 


Hannifin Corporation, 1109 S. Kilbourn Ave., Chicago 24, Illinois. 


do ALL you can do... with 


The 


quiet ‘“Hy-Power” 


Hydraulic Work Cycle 


Hydravi 


i¢ pressure, under instant, reversible, 


finger-tip control, silently squeezes rivets inthis 


1. Fast approach (completed) 
2. Rivet being squeezed 
3. Rivet formed; ram returns 


WRITE FOR BULLETIN 150 


This bulletin tells the com- 
plete story of how Hannifin 
"*Hy-Power’’ Hydraulic 
equipment can help you. 
Write today . . . a copy will 
be on its way tomorrow. 


Air and Hydraulic Cylinders - Hydraulic Presses + Pneumatic Presses - “Hy-Power" Hydraulics + Air Control Valves 
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The Pratt & Whitney DIAFORM Wheel Forming Attachment operates on 
the pantograph principle and provides a size reduction rotio of 10 to 1 
between the template and the grinding wheel. This means a corre- 
spondingly favorable ratio in the reduction of errors in form grinding 
spline shafts, punches, dies, forming tools and other similar work 
pieces. Newly adapted to use with conventional spline shaft grinding 
machines, the DIAFORM now — for the first time — makes possible 
fast, easy, profitable production in accordance with American Standard, 


SEND NOW FOR COMPLETE INFORMATION 


Learn how DIAFORMING can bring new standards of accuracy .. . 
and new savings . . . to your grinding operations. Just fill in and mai! 
the attached coupon or write on your Company letterhead. 


Pratt Witney 


DIVISION NILES-BEMENT-POND COMPANY 
WEST HARTFORD 1, CONNECTICUT, U.S.A. 
BRANCHES IN PRINCIPAL CITIES 


MACHINE TOOLS # CUTTING TOOLS © GAGES 


WHEEL FORMING 
ATTACHMENT 


Applied to 
CONVENTIONAL 
SPLINE SHAFT 
GRINDING MACHINES 


B5.15 on Involute Splines approved and published in 1950. 

A lightweight, portable instrument, the DIAFORM does not interfere 
with normal grinding operations when left on the machine. Forming 
and re-truing wheels is accomplished by lightly traversing the tracer 
over an i ve plate; even the most complicated forms are 
easily completed in a much shorter time than by any other method. 
Like all Pratt & Whitney products, the DIAFORM is manufactured and in- 


spected to conform with rigidly high standards of quality and accuracy. 


PRATT & WHITNEY — Div. Niles-Bement-Pond Co. 
12 Charter Oak Blvd., West Hartford 1, Conn. 


Gentlemen: Please mail my copy of: 


(1) BULLETIN NO. 543 for WHEELS UP TO 1” WIDTH — 10” DIAMETER 
( BULLETIN NO. 548 for WHEELS UP TO 3’ WIDTH — 20” DIAMETER 
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fOLETAPPER 
lead They evailebie wil envy of 
fer veriien!, angulor er operation © range 


to help you solve your problems in 
Drilling, Boring, Facing and Tapping. 


NATIONAL AUTOMATIC TOOL COMPANY, INC., Richmond, Indiana 
Offices 1809 Engineering Bidg., CHICAGO @ 409 New Center Bidg., Detroit 
1807 Elmwood Ave., BUFFALO @ 2902 Commerce Bidg., NEw YorKCiTY 
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is Maintenance Costs and Increase Producti 
Developed and Patented by NATCO for 
ENG! PROVIDE CORRECT LEADS 
Pree PRODUCE ACCURACY 
ag 


Feed Pinions in Aprons 
of 25° and 32° 


AMERICAN 


“PACEMAKER” LATHES run on... 


"They are dependable, long-lived 
and the cage design insures 
perfect alignment of rollers". 


— reports American Tool Works Company 


Orange Cage Design prevents roller skewing 


TRUE RUNNING 
IN ANY POSITION 


is Orange Cage Type Needle Bearings, the rollers are held in 
alignment by retaining pockets of an anti-friction, non- 


ferrous cage. The cage guides, but does not wear on rollers. —vertical, tilted, horizontal 

With roller skewing eliminated, Orange Cage Type Needle Bear- —on overhung mountings 
ings permit you to gain the high load capacity and space savings —at relatively bi 

ely high speeds 

of needle bearings on many applications heretofore unsuited to y high 
conventional types. & 
The Orange cage design is time-proven—has been used success- Less affected by misaligned 
fully for years on numerous installations, in all types of well- mountings or uneven loading 


known equipment. Investigate them for your own products. 
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PREPARED BY THE SENECA FALLS MacHiNE co. “THE Qo-owung PEOPLE” stneca FALLS, NEW YORK 


= SPRING LOADED LOCATING 
WORK SUPPORT CRADLE +4 


MODEL “CS” So-swing 
CENTERING MACHINE 
CUTS COSTS BY 
CENTERING TWO SHAFTS 
SIMULTANEOUSLY 


Problem: To center one end of two shafts sim- 
ultaneously or during one cycle of the machine. 
The previous operation on the shafts consisted 
of cutting shafts to length and centering one 
end in an automatic cutting-off machine. 


Solution: The Model CS Automatic Center- 
ing Machine selected for this job was 
equipped with two standard air operated 
vises for holding the two shafts close to the 
ends to be centered. A special fixture 
(shown between the two vises) was designed 
with two centers to hold and locate the two 
shafts on the ends previously centered. 

This method of holding and locating the 
parts assures constant overall distance be- 
tween the two centers in each part within 
close tolerances. 

The line illustration shows the detail of the 
work support and spring loaded locating finger 
supplied with each vise. The spring loaded 
locating finger holds the shaft under tension on 
the double center fixture until the shafts are 
clamped tightly in the vises. 

The machine is entirely automatic in opera- 
tion after the shafts are clamped. The operator 
simply pushes the starting lever and the center- 
ing spindles advance in rapid traverse to the 
cutting position, slow down for feed, and then 
return in rapid traverse to the starting position 
ready for unloading and reloading. 

Seneca Falls engineers welcome inquiries in- 
volving your machining problem. 


SENECA FALLS MACHINE CO., SENECA FALLS, N. Y. 
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WITH WESTINGHOUSE MOTORS AND CONTROLS 


| 
| 
4 
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How match motors and controls 
production machine capacity 


Figure the cost of down time for this gang drill 
press and you have another reason why thou- 
sands of users depend on the reliability of Life- 
Line* motors and controls. Compare these 
modern standards set by Westinghouse Motor 
and Control design: 

Take Life-Line motors for example: heavy 
steel gives added strength yet lighter weight 
for increased torque per pound. Pre-lubricated 
bearings do away with greasing. Continuous 
wound stator coils are dipped and baked in 
special Tufvar® insulation varnish, for thor- 
ough protection against dirt and grease. In 
addition, the Life-Line motor is actually 33% 
smaller overall, than similar horsepower 
motors. It takes up less space on pro- 
duction machinery ... can be located in 
cramped quarters. 

*Trade Mark 


For maximum service, Life-Line starter design 
reduces the number of moving parts. The over- 
load relay operates with snap action by means 
of a special bimetallic disc developed by 
Westinghouse. The clapper-type contactor is 
seesaw balanced on a knife-edge bearing. This 
means there are no sliding members ... nothing 
to stick or jam. Most important, the exclusive 
“De-ion®” arc quencher more than doubles 
the life of the contacts. 

Your local Westinghouse representative will 
gladly give you a Life-Line 101 Case History 
booklet, B-4769-A. You can see these facts as 
they are presented in the movie Léfe-Line 
Speaks for Itself. Ask, too, for Westinghouse 
Control Booklets B-5882 and B-6051; or write 
Westinghouse Electric Corporation, P.O. Box 
868, Pittsburgh 30, Pennsylvania. J-21752 


“De-lon” are quencher confines, 


divides and extinguishes hot arcs 
in a half cycle or less; greatly in- 
creases contact life, 


positive current flow through 
windings ... reduce the number of 
connections between coils. 


you can BE SURE...iF its 


Westinghouse 
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TLAS CRANKSHAFT, INC., takes 
pride in the fine quality of its 
products — and whatever helps to 
maintain that quality is highly prized. 
That is why Atlas has been using 
Texaco Soluble Oil in its grinders for 
a good many years — getting fine re- 
sults in finish, rust prevention, emul- 
sion stability and cleanliness. 

But Atlas is particularly pleased 
with the service that goes with Texaco 
products. Mr. Norman Nesbitt, Pur- 
chasing Agent, writes: 

“A Texaco Lubrication Engineer 
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—Norman Nesbitt, Purchasing Agent, 


Atlas Crankshaft, Inc., Fostoria, Ohio 


calls on us regularly and confers with 
our engineers and operators. When, 
a couple of years ago, our water con- 
dition changed, your engineer got to- 
gether with ours and recommended 
changing from Texaco Soluble Oil D 
to Texaco Soluble Oil HW, to avoid 
possible adverse effects from increased 
water hardness. We followed his ad- 
vice and have continued to get fine 
results. 

“This is the kind of foresighted- 
ness in stopping trouble before it 
starts that makes me say that Texaco 


CUTTING, GRINDING AND 
SOLUBLE OILS 


Lubrication Engineering Service is 
really ‘on the ball’. We appreciate it, 
as I am sure your other customers do.” 

Skilled Texaco Lubrication Engi- 
neering Service is famous everywhere. 
Put it to work in your plant — along 
with Texaco Cutting, Grinding and 
Soluble Oils — and step up produc- 
tion, reduce unit costs. 

Just call the nearest of the more 
than 2,000 Texaco Distributing Plants 
in the 48 States, or write: 

The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 


FOR FASTER 
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By LORING F. OVERMAN 


The Score as the New Fiscal Year Begins 


T the turn of the fiscal year 

in Washington, all eyes were 
turned on the deadline races. The De- 
fense Production Act had to be ex- 
tended. Action on several programs 
was suspended in mid-air while agen- 
cies and staffs watched appropriation 
measures. The battle of the Excess 
Profits Tax demonstrated that one 
man—if he happens to be chairman 
of the House Ways and Means Com- 
mittee—can give even the President 
of the United States some uncom- 
fortable moments. 

Capitol Hill veterans felt that 
Agency people were naive in not 
making “for-tomorrow” decisions to- 
day, despite uncertainty to 
whether there would even be such a 
tomorrow in the life of the agency in- 
volved. Observers point out that Con- 
gress has become used to making 
plenty of funds available for every- 
thing, at the very last minute if need 
be, and that there is no reason to 
postpone action just because the au- 
thority to act is momentarily missing. 


Organizing the ODM 


The new Office of Defense Mobili- 
zation (ODM) has been established 
by the President’s Reorganization 
Plan No. 3. Dr. Arthur S. Flemming 
has been confirmed by the Senate as 
Director, and at the end of the fiscal 
year he was looking for a deputy di- 
rector and others to head the ODM 
Divisions—Production Requirements 
and Programs, Materials, and Sta- 
bilization. 


UESTIONS that must be de- 
Cems promptly include these: 

1. Tax amortization—A review of 
the policy as it will be affected by 
whatever new production goals are 
decided upon for the coming year. 

2. Machine tool inventory—Con- 
trol was in the hands of NPA (Na- 
tional Production Authority). The 
uncertainty surrounding that agency 
at the turn of the fiscal year is cloud- 
ing the issue. One thing was certain 
—Dr. Flemming has been asked by 
the President to determine the rules 
for the future handling of govern- 
ment-owned production equipment. 

3. Stockpiling policy—The level 
for the third quarter has been fixed 
and the necessary directives issued. 
Dr. Flemming and his ODM must 
still decide what to do about tin and 


the increasingly short ferrous alloys. 

4. Controlled materials for mili- 
tary and related programs—Deci- 
sions must be made. 

5. Mobilization base—A_ revised 
base was under consideration, dic- 
tated by changes in Korea and else- 
where. 

6. Metals consumption—The ODM 
was to work out a method of report- 
ing consumption patterns. The pur- 
pose is to keep a record of the 
amounts of metals required by vari- 
ous users, so that allocations can be 
made equitably and accurately in the 
event another major defense effort 
should develop. 


Machine Tool Inventory 


Neither government nor industry 
advisors assigned as business guides 
have been able to work out a satisfac- 
tory solution to the problem of how 
to handle some 500,000 machine tools 
having an inventory value of about 
$6,000,000,000. Director Flemming 
has been instructed to solve the prob- 
lem by (1) avoiding, insofar as pos- 
sible, disposal of machine tools in 
such a way as to flood the market and 
damage the machine tool industry; 
(2) storing and maintaining general- 
purpose tools in readiness for in- 
stant use by defense contractors; 
and (3) disposing of obsolete tools 
without disrupting the market. 

The Office of Defense Mobilization 
is said to be calling for a review of 
all special-purpose tool contracts, 
with a view to canceling those for 
which no useful purpose can be found. 
The idea is that even if termination 
costs are high, canceling the con- 
tracts would be less costly than pay- 
ing for completion, maintenance, and 
disposal of such tools. 


ENERAL-PURPOSE tools that 

may not be needed when the de- 
fense program levels out will not be 
measured by the same yardstick. 
ODM holds the view that such tools 
can always be used, and the state of 
completion would have an important 
bearing on whether the contract 
would be completed. Another step in 
the expected leveling-out process 
would limit purchase authority to 
$1,400,000,000—the exact amount of 
tool orders now placed. The original 
authority was for $2,100,000,000. 
Another action increases the amount 


that the Government can pay for 
tools ordered under pool contracts, 
but not picked up by individual con- 
tractors. 


Heavy Press Program Trimmed 


In justifying the reduction of the 
controversial heavy press program 
from seventeen to ten presses, Air 
Force Secretary Harold E. Talbott 
gave two reasons. The first was that 
the projected press capacity seemed 
to exceed current requirements. The 
second was that so-called elephant- 
size presses have not previously been 
operated in this country, and that 
prudence dictated trying to eliminate 
any “bugs” before completing the en- 
tire program. 

Work already done on the seven 
terminated presses will not be lost. 
The presses will be transferred to the 
Air Force industrial reserve, their 
final disposition dependent upon the 
success of the authorized ten presses. 

As matters now stand, there will be 
two 35,000-ton and two 50,000-ton 
presses; three 8000-ton extrusion 
presses, two 12,000-ton extrusion 
presses, and one 13,200-ton extrusion 
press. Two major problems in the 
press program have been the task of 
making die-blocks and the market 
for the presses when and if the 
United States returns to a normal 
economy. 


Limited Controls Pose Problem 


It remains to be seen whether the 
economy can get along under the new 
Defense Materials System now oper- 
ating in place of the Controlled Ma- 
terials Plan. The DMS plan is sup- 
posed to be used only by direct mili- 
tary contractors, or by contractors 
serving the Atomic Energy Commis- 
sion. However, the Department of 
Agriculture reports that it needs im- 
mediately galvanized steel sheets to 
build storage for 50,000,000 bushels 
of grain. The sheets will be required 
in August or September. 

Whether or not grain storage can 
be classified as a national defense 
measure remains to be seen. If pres- 
sure gets the steel for bin builders, it 
will be considered a door-opener for 
other pressures. If the steel is not 
provided, it can be expected that 
pressure will come from the agricul- 
tural bloc on the Hill. 
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HARDINGE 

Model HCT 

Chucking Machine 
with Production 
Threading Head 


Also Model HC 
Chucking Machine 
without 
Production 
Threading Head 


HARDINGE 
Model HLV 
Tool Room Lathe 


HARDINGE 
Model UM 
HARDINGE Universal Milling Machine 
Model DSM 59 Also 
Second Model TM Plain Milling Machine, 
Operation Machine 


ALL MACHINES 
Feature 
HARDINGE Preloaded 
Ball Bearing Spindle 
Construction for 
High Speeds 


HARDINGE HARDINGE 


Model VBS Model DV 59 
Second Lathe 
Operation Machine 
with 


Stationary Collet 


HARDINGE BROTHERS, 


ix 
| —INC., ELMIRA, N.Y. 


MACHINERY 


AUGUST 1953 


Ideas of the Practical Man 
Can Earn Big Profits 


foun man who operates a machine or does 
manual labor about the shop is often able 
to conceive an ingenious method of perform- 
ing his work with less effort or greater effi- 
ciency than is possible with the method in 
use, which was probably established by men 
higher up on the managerial scale. This is be- 
cause the man who is actually on the job de- 
votes all his attention to one particular task 
and, assuming that he is endowed with aver- 
age intelligence, he should be more capable 
than anyone else to suggest improvements 
upon existing methods. His position is analo- 
gous to that of the housewife who, it is ac- 
knowledged, has been responsible for many 
of the labor-saving appliances in the home. 


There is the problem, however, of drawing 
out ideas from workers who may be sensitive 
to the reactions of their immediate superiors. 
Also, jealousy is sometimes a factor, and the 
man with the money-saving idea may suspect 
that his foreman or superintendent would 
take undeserved credit if it were disclosed to 
either of them. 


Solution of this personnel problem was 
found years ago by some of the large indus- 
trial concerns through the establishment of 
suggestion systems, and such systems were so 
completely successful that today they are 
found in many plants. Suggestion systems 
generally involve the use of locked boxes lo- 
cated at various points around a plant in 
which suggestions can be dropped, addressed 


directly to an important company executive. 


Worthwhile suggestions usually draw mon- 
etary awards, it being common practice to 
recompense the suggester an amount based on 
the savings which will accrue to the company 
through the adoption of the idea. In addition 
to the financial recompense, employes are ap- 
preciative of the honor customarily accorded 
them in company publicity. Incentives for sug- 


gestions have proved a most effective induce- 
ment, as indicated by the great flood of useful 
ideas taken from suggestion boxes down 
through the years. 


Many millions of dollars have been saved 
by business concerns through the practical 
application of employe suggestions. For ex- 
ample, in 1951, fourteen typical airplane 
companies saved more than $4,500,000 by 
adopting practical ideas obtained under in- 
centive programs which were established to 
promote efficiency and economy in the aircraft 
industry. These plants received one sugges- 
tion every two minutes of each working day. 


Last year, one aircraft company alone saved 
$3,000,000 in a cost reduction program that 
was based largely upon suggestions made by 
hourly employes who received cash awards 
and by supervisory employes who were given 
due credit on their personal performance rec- 
ords. This year, the same company has set a 
goal to save $5,000,000 under the same plan. 


Various divisions of the General Motors 
Corporation have operated suggestion sys- 
tems for a considerable number of years. In 
1942, the suggestion plan was established on 
a company-wide basis and records kept of ac- 
complishments. Since that date, 944,778 sug- 
gestions have been submitted to management 
officials. A total of 217,013 were adopted by 
the end of 1952 and over $9,000,000 was paid 
in awards. The maximum individual award is 
currently $2500, payable in United States 
Savings Bonds. 


No matter how large or small the shop, the 
men who actually do the work are important 
cogs in the successful operation of the busi- 
ness. Their ideas are worth listening to and 
worth paying for. Convenient means should 
be provided for bringing their suggestions 
to the attention of top management. 
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For quick delivery 


Call Ryerson 


As the world’s largest steel service organization, 
Ryerson maintains the largest stocks of all avail- 
able steels. 

Ryerson deliveries are fast ... cover every- 
thing from structural shapes and plates of car- 
bon steel and bright sheets of stainless to 
high-strength alloys. 

Ryerson service includes expert engineering 
aid ... personal help on your steel problems... 


and sawing, shearing, flamecutting or otherwise 
preparing steel to your requirements. 

With a network of 15 strategically located 
plants Ryerson brings quality steel quickly to 
your door. Although some stocks are currently 
unbalanced from a size standpoint, when you 
need steel—any kind or quantity —call the 
Ryerson plant nearest you and we will do our 
best to meet your every need. 


PRINCIPAL PRODUCTS 
SHEETS —Hot and cold rolled, 
many types and coatings 
TUBING—Seomless and welded, 
mechanical and boiler tubes 
ALLOYS—Hot rolled, cold fin- 
ished, heat treated. Also tool steel 


CARBON STEEL BARS —Hot 
rolled and cold finished 
STRUCTURALS —Channels, an- 


gles, beams, etc. 
PLATES — types including 
fety Plate. 


RYERSON 


JOSEPH T, RYERSON & SON, INC. PLANTS AT: NEW YORK e BOSTON e PHILADELPHIA e CINCINNATI ¢ DETROIT 
PITTSBURGH e BUFFALO e CHICAGO e MILWAUKEE e ST. LOUIS e LOS ANGELES e¢ SAN FRANCISCO e¢ SPOKANE e SEATTLE 


plates, sheets, tubes, etc. 
BABBITT —Five types, also j 
Ryertex plastic bearings 

MACHINERY & TOOLS—For 
metal fabrication «| 
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By Joun J. WETZEL 

General Master Mechanic 

Dodge Division, Chrysler Corporation 
Detroit, Mich. 


Automotive Castings at 


200 Feet per Minute 


ANY parts for the new Dodge “Red 

Ram” V-8 engine are being produced 

faster and at lower cost by means of 

huge horizontal broaching machines using planer 

type, inserted tungsten-carbide-tipped broaching 

tools and operating at speeds up to 200 feet per 

minute. The use of inserted planer type tools on 

such machines instead of conventional solid 

broach inserts has resulted in less maintenance, 

easier replacement and adjustment, a smaller in- 

ventory of replacement tools, and longer tool life 
before resharpening is necessary. 


On the Cincinnati two-way horizontal broach- 
ing machine shown in the heading illustration, 
all four surfaces of the cast semisteel cylinder 
head for the V-8 engine are both rough- and 
finish-broached in one complete cycle, with only 
two set-ups of the work. The remarkable ram 
speed of 200 feet per minute employed on this 
machine is made possible by a mechanical drive 
of the rack-and-pinion planer type, operated by 
a variable-voltage motor. With this ram speed, 
it is possible to broach 154 cylinder heads per 
hour. Approximately 3/16 inch of stock is re- 
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moved from each of the four surfaces, and flat- 
ness and parallelism of the broached surfaces are 
maintained within 0.003 inch. A very smooth 
finish is required on the combustion chamber 
side (bottom face) of the castings. 

Cast cylinder heads are loaded into a hinged 
type work-holding fixture at the first station, 
and hydraulically clamped. When the operating 
button is depressed, the fixture is swung upward 
90 degrees and the broach ram moves to the right 
to both rough- and finish-broach the tappet cover 
side (top face) and intake manifold face of the 
cylinder head. After the ram has reached the end 
of its stroke in this direction, the casting is auto- 
matically swung back to its loading position. A 
transfer mechanism rapidly moves the work- 
piece to a roll-over fixture which rotates it 
through an angle of 180 degrees and transfers it 
to the second station. 

The operator reclamps the cylinder head and 
depresses another button that swings the fixture 
90 degrees and moves the machine ram to the 
left. This movement of the ram rough- and 
finish-broaches the combustion chamber side and 
exhaust manifold faces of the casting. At the end 
of this return stroke of the ram, the completely 
broached cylinder head is automatically swung 
back to its loading position and unloaded on a 
gravity roller conveyor leading away from the 
machine. Chips fall on a conveyor located in a 
trench below the floor. 

The four broaches employed on this machine 
are mounted in opposed pairs on the horizontal 
ram, as shown in Fig. 1. Each broach is made up 
of three holders—two of the holders containing 
inserted planer type tungsten-carbide-tipped 
broaching tools for roughing; and the third 
holder, solid-carbide inserted blades for finish- 
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Fig. 1. Close-up view of the 
four broaches mounted in op- 
posed pairs on the horizontal 
ram of the two-way broaching 
machine shown in the heading 
illustration 


ing. When the ram moves to the right, 224 bits 
(1-inch square) rough-broach and twelve blades 
finish-broach the tappet cover side of the cylinder 
head. Simultaneously, 168 bits (5/8-inch square) 
rough-broach and twelve blades finish-broach 
the intake manifold face. These two broaches 
are seen along the top of the ram in Fig. 1, with 
the finishing blades shown at the left. 

When the ram reverses and moves to the left, 
240 bits (l-inch square) rough-broach and 
twelve blades finish the combustion chamber 
side of the casting. At the same time, 168 bits 
(5/8-inch square) and twelve blades rough- and 
finish-broach the exhaust manifold face. The first 
holder for these two broaches is seen along the 
bottom of the ram. 

The successful application of inserted planer 
type tools on the two-way horizontal broaching 
machine led the way to the development of the 
large horizontal tunnel type machine shown in 
Fig. 2. This Cincinnati broaching machine is 
similarly tooled to rough- and finish-broach vari- 
ous surfaces on the cast semisteel cylinder block 
for the new V-8 engine. The complete unit is 159 
feet lohg and, in reality, is comprised of three 
broaching machines connected to form one auto- 
matic transfer unit. The cylinder blocks are 
pushed through the tunnels—under and past car- 
bide-tipped bits and solid-carbide blades, such as 
those shown in Fig. 3, by means of a rack-and- 
pinion planer type drive similar to that on the 
cylinder head, except that here the work moves 
with the ram under stationary broaching tools. 
There are approximately twenty-five blocks in 
the unit at all times, and a production of 133 
per hour is possible. 

In the first machine, the top face and four lugs 
on the sides of each casting are rough- and finish- 


. 


broached. The rough cylinder blocks are auto- 
matically loaded into fixtures with the front ends 
leading, located on four lugs, and spring- and 
wedge-clamped through two welch-plug holes. 
After broaching, the blocks are unclamped and 
rotated 180 degrees so that the tops of the cast- 


ings face downward, front ends leading for entry. 


into the next machine. 

Pan rails, oil-filter mounting pads, bearing 
lock surfaces, and bearing half-bores of the 
cylinder blocks are broached in the second ma- 
chine of the tunnel type unit. The castings are 
again automatically loaded—locating from the 
previously machined top face and side lugs—and 
clamped. After broaching, the blocks are again 
turned 180 degrees, front ends still leading. 

In the third machine of the tunnel unit, both 
bank faces (cylinder head mating surfaces) are 
rough- and finish-broached. The cylinder blocks 
are automatically unclamped and unloaded at 
the end of the unit. A gaging station is provided 
at the end of the first machine to check the cast- 
ings periodically as well as after changing the 
broaches. 

Broach-holders on the cylinder block machines 
are also equipped with planer type, inserted 
tungsten-carbide-tipped broaching tools for 
roughing, and solid-carbide inserted blades for 
finishing. The first block broaching tunnel con- 
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tains three roughing holders and one finishing 
holder for machining the top face and four 
locating lugs on the sides of each casting. Each 
roughing holder (30 to 40 inches long) contains 
56 bits, 1-inch square, and the finishing holder, 
made up of three sub-holders, contains nine 
blades. 

The broaching bits in the first roughing holder 
are set to remove 0.097 inch of stock from each 
surface per foot of block travel. The bits are 
stepped so that the first bits remove a greater 
amount and the following bits a lesser amount. 
The average stock removal on the first holder 
is approximately 0.006 inch per bit. The second 
and third holders remove an average of 0.003 
inch per bit. The first three finishing blades re- 
move 0.002 inch of stock per blade; the second 
three, 0.001 inch per blade; while the final three 
are all set to the same height and serve to shave 
and smooth the surfaces being broached. 

Three roughing holders and one finishing 
holder are also provided in the second tunnel for 
broaching the pan rails, oil-filter mounting pads, 
bearing lock surfaces, and bearing half-bore of 
the blocks. The roughing holders contain 168 
bits l-inch square, 62 bits 3/4-inch square, and 
91 bits 5/8-inch square. A total of fifteen solid- 
carbide blades are mounted in the finishing 
holder—six for broaching the oil-filter mounting 


Fig. 2. Tunnel type broaching unit 159 feet long, containing three in-line 
machines for broaching various surfaces on the cylinder blocks 


e . 
« 
¥ 
, August, 1953—155 


pad and nine for the pan rails. The semicircular 
broach for machining the bearing half-bores is 
made up of eight sections, each section being 10 
inches long and containing 40 carbide-tipped 
bits. 

Both bank faces of the cylinder blocks are 
broached in the third machine of the tunnel unit 


Ly -20 Tap Deep 
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Fig. 3. Solid-carbide 
finishing blades and 
carbide-tipped rough- 
ing bits mounted in 
the machine seen in 
Fig. 2 for broaching 
cylinder blocks 


by 282 roughing bits, l-inch square, and 30 
finishing blades. The roughing bits are mounted 
in six holders, three on each side, and the finish- 
ing blades in two holders, one on each side. 

Typical of the inserted bits employed for 
rough-broaching both the cylinder heads and 
blocks is the one seen in Fig. 4, which is 3/4 inch 
long by 1 inch wide and 1/4 inch thick. The bits 
were originally made from Carboloy Grade 883 
carbide, but it was found from experience that 
Grade 44A provided longer life between sharpen- 
ings. While the latter grade is slightly less re- 
sistant to wear, it is tougher and therefore has 
more shock resistance. The shanks to which the 
carbide tips are brazed are made from SAE 
1040 steel. 

Finishing blades are made from solid carbide 
blanks of the same grade, 3/4 inch long by 7 1/2 
inches wide, and 1/4 inch thick. A back rake 
angle of 9 degrees is ground on the top of the 
solid-carbide finishing blades. No side rake angle 
is ground on either the roughing bits or the fin- 
ishing blades, since the shearing action is ob- 
tained by setting the tools at an angle of 20 
degrees in their holders. Tapped holes are pro- 
vided in the top faces of the roughing bit shanks 
to accommodate pullers for easy removal. 


Fig. 4. Planer type tungsten-carbide-tipped 

bit used for rough-broaching cylinder heads 

and blocks on the machine shown in heading 
illustration and Fig. 2 
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Fig. 5. Partial drawing of a 

rough-broaching holder, showing 

the staggered arrangement of 

alternate rows and car- 

bide-tipped bits are secured in 
the holder 
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The bottom face of each roughing bit shank is 
tapped to hold a height-adjusting screw. As 
shown in Fig. 5—which is a partial drawing of 
one of the rough-broaching holders—a lock-nut 
A holds the screw B in its pre-set position. The 
heads of the screws rest on back-up blocks C. 
They, in turn, are supported on the stepped sur- 
face D of the holder. This stepped surface pro- 
vides for the proper setting of the tool bits to 
obtain the desired chip per tooth, while permit- 
ting the individual bits to be pre-set to a uniform 
over-all height. 


Fig. 6. Set-up employed for 
adjusting the over-all height of 
sharpened rough-broaching bits. 
Lock-nut and screw are adjusted 

to required indicator reading 


This arrangement of using roughing bits hav- 
ing a uniform over-all height is a great advan- 
tage, since it permits keeping a smaller inventory 
of replacement tools. For example, the 5/8-inch 
square roughing bits can be used interchangeably 
for broaching the intake and exhaust manifolds 
of the cylinder head, as well as the oil-filter 
mounting pad on the cylinder block. Also, easier 
maintenance of the broaching machines is pos- 
sible since no adjustments are necessary when 
inserting new or sharpened tools in the holders. 
As can be seen in Fig. 5, the holders need not be 
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removed from the broaching machines for re- 
placement or sharpening because the individual 
bits can be replaced in a few minutes. The rough- 
broaching bits are secured in the holder by means 
of McCrosky screw-jacks, as shown at E. Rough- 
ing bits in alternate rows on the holder are stag- 
gered so that they broach the entire surfaces of 
the castings. 

The set-up employed for adjusting the over-all 
height of sharpened rough-broaching bits is seen 
in Fig. 6. Tools are clamped in a V-block with 
their upper ends contacting a gage-block. Then 
the lock-nut and screw are adjusted until the re- 
quired dial-indicator reading is observed. Only 
one fixed-height gage is required to adjust these 
tools after sharpening. The 1-inch square bits are 
set to an over-all height of 4.522 inches. 


A partial drawing of one of the finishing 
holders, with solid-carbide broaching blades in 
place, is shown in Fig. 7. Increased depth of cut 
for each successive blade A is obtained by insert- 
ing gibs B in the sides of the holders. The gibs 
have a taper of 5/32 inch per foot. When neces- 
sary, shims are provided after sharpening the 
finishing blades.The blades are held by blocks C, 
which are secured by screws D. 

A Cincinnati two-way hydraulic horizontal 
broaching machine used for V-8 engine produc- 
tion at the Dodge plant is illustrated in Fig. 8. 
Joint faces, bearing lock surfaces, and the 
bearing half-bores of the crankshaft main-bear- 
ing caps are all broached in one pass. The ma- 
chine is equipped with two sets of broaches 
(upper and lower) and two hinged, hydraulically 


Fig.7. Partial draw- 

ing of h-broach- 

i . Tapered 

gibe (B) are used to 

raise blades (A) for 

the required depth 
of cut 


SECTION 
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Fig. 8. Two-way horizontal machine for broaching the joint faces, 
bearing lock surfaces, and half-bores of crankshaft main-bearing caps 


actuated fixtures, so that a broached casting can 
be unloaded and a rough casting loaded while 
another casting is being broached. The broach 
ram operates at a speed of 90 feet per minute, 
and a production of 240 castings per hour is ob- 
tained. Each casting contains five caps that are 
sawed apart after machining. 

A close-up view of the carbide-tipped inserts 


Fig. 9. About 200 
carbide-tipped bits 
are required on both 
of the broaches em- 
_ ployed on the ma- 
chine illustrated in 


Fig. 8 


employed on this machine is shown in Fig. 9. 
Both upper and lower broach-holders on the two- 
way machine require about 200 inserted bits. The 
half-round broach for the bearing bores is made 
in four sections, each section being 10 inches 
long and containing 40 carbide tips. Each tip 
removes about 0.004 inch of stock. This method 
was used to conserve ram length. 
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Maintaining Constant Surface 


Cutting Speed 


. DUTCHER 


Industrial Engineering Department 


General Electric Co. 


RACTICALLY all lathes and boring mills 
P are equipped to permit the selection of 
a number of different table or spindle 
speeds, but, in general, the speed chosen is con- 
stant while any given cut is being taken. In 
facing operations on such machines, the surface 
cutting speed will change as the diameter of the 
cut changes. If, however, the machines are 
equipped with a constant cutting speed drive, 
facing cuts can be taken at a constant surface 
cutting speed by causing the spindle speed to 
increase as the tool moves to smaller diameters. 
Constant surface cutting speed has been used 
on a few special machines for many years, but it 
has taken the requirements of jet-engine manu- 
facturing to bring this type of machining into 
large-scale use. Jet-engine rotor wheels must 
have a fine surface finish and be produced in 
large quantities. Thus, they require a machine 
which will produce this fine finish and also give 
maximum production. These two requirements 
make constant cutting speed quite essential on 
most machines, and the experience gained on 
this work is causing constant cutting speed to 
be used more and more on a variety of other 
turning jobs. 


Why Constant Cutting Speed is Desirable 


The use of a constant cutting speed drive re- 
sults in improved performance in any facing 
operation. It does, however, add somewhat to 


, Schenectady, N. Y. 


Possible Savings in Time by Machining at Constant Surface Cutting Speed 


the cost and complication of the machine. There- 
fore, various factors must be weighed to deter- 
mine whether constant cutting speed provides 
sufficient advantages for a specified job to justify 
this added cost. In many cases it will, since con- 
stant cutting speed improves machine perform- 
ance in a number of ways. 

For each operation there is a maximum prac- 
tical cutting speed which cannot be greatly ex- 
ceeded without an adverse effect upon the work 
and the tool. Obviously, if this maximum speed 
is maintained over a large portion of the work to 
be machined, the machining time will be reduced 
and the productivity of the machine will conse- 
quently be increased. The accompanying table 
shows the per cent saving in machining time (for 
work with different ratios of maximum to mini- 
mum diameter) when machined partially or com- 
pletely at constant cutting speed, as compared 
with the time required if the work were to be 
rotated at a constant speed. From this table it 
will be noted that savings up to 47 per cent in 
machining time may be expected in some work. 
It is also evident that little additional time saving 
will result from increasing the ratio of diameters 
for which constant cutting speed is provided 
above 3 to 1 or 4 to 1. 

In many machining operations, a smooth sur- 
face finish, which is also dependent upon cutting 
speed, is required. In some cases, such as in the 
machining of jet-engine rotor wheels, surface 
finishing is important enough to justify constant 


Adjustable Speed Range of Spindle Drive 


Ratio of Maximum Diameter 
of Work to Minimum Diameter 


2 tol 


of Work 


3 tol 


4tol 8 tol 15 tol 20 to 1 


Per Cent Savings in Time Compared with Constant Revolutions per Minute of Work 


34.4 
35.7 
36.6 
36.9 


38.9 
41.3 
42.9 


43.4 


39.9 
42.9 
44.9 
45.4 


43.8 
46.5 
47.2 
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Fig. 1. Examples showing the 


necessary relationship between 

cutting diameter and spindle 3 

speed to give constant surface 4 
cutting speeds : 


50 


cutting speed over the full range of diameters, 
even though a smaller range of speed is sufficient 
to provide essentially maximum production. 

With most tools, and particularly with car- 
bides, tool life is dependent upon cutting speed. 
Since a constant cutting speed drive permits 
machining at more nearly the optimum cutting 
speed, tool life will be improved. 

Each of these factors may assume larger or 
smaller proportions depending upon the particu- 
lar type of machine and the use to which it will 
be put. They must all be considered when decid- 
ing whether or not a machine shall be equipped 
for constant cutting speed operation. 


Drive Requirements for Constant 
Cutting Speed 


Examples of the relationship that is necessary 
between spindle speed and cutting diameter to 
permit constant cutting speed are shown in 
Fig. 1. These are simply hyperbolic curves, the 
spindle speed being doubled each time the diame- 
ter is halved. It is evident that the relationship 
between spindle speed and cutting diameter can- 
not even be approximated with a constant speed 
drive and a number of gear ratios, since it is 
impractical to change gears in the middle of a 
cut. It should also be realized that a good job 
of holding constant cutting speed cannot be 
accomplished by the operator if he is given an 
adjustable speed drive having simply a rheostat 
to manually adjust speed. 


4 a 2 6 
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With such an arrangement, the operator has 
no direct indication of what the cutting speed 
is at various diameters and spindle speeds, and 
thus the cutting speed obtained is completely de- 
pendent upon a rough estimate on his part. Also, 
at small diameters, the speed must be varied 
much more rapidly than can be done accurately 
with such a manual control. 

It is therefore necessary to equip the machine 
with an adjustable speed drive, and also some 
means of automatically controlling the drive 
speed as a function of the tool position or the 
cutting diameter. It is desirable to provide con- 
stant cutting speed over the full range of diam- 
eters at which machining will be done, and also 
be able to obtain a variety of cutting speeds at 
any given diameter. In some cases this is accom- 
plished, but there are a number of factors that 
may limit the constant cutting speed range. 

The mechanical construction of the machine 
and the method of chucking the work place a 
definite limit on the maximum speed of rotation 
of the work, and consequently limit the cutting 
speed at small diameters. If a machine has a 
maximum practical spindle speed of 255 R.P.M., 
a cutting speed of 400 feet per minute cannot be 
obtained at diameters smaller than 6 inches. At 
smaller diameters, a spindle speed higher than 
255 R.P.M. would be required. However, lower 
cutting speeds could be held constant from the 
maximum diameter to one less than 6 inches. 

The power required to drive the spindle or 
table of a machine is made up of two parts: the 


MACHINERY, August, 1953—161 


4 
: 
150 
a 
4 


CUT TING SPEED ~-FEET PER MINUTE 


GEAR Y 


power required to remove the metal; and the 
windage and friction of the machine and work. 
The power needed is essentially proportional to 
the rate of removing metal. If the depth of cut 
and the feed per revolution remain constant, and 
the work is machined at constant surface speed, 
the rate of removing metal is constant. There- 
fore, the horsepower required is constant regard- 
less of whether the tool is cutting at a large or a 
small diameter. 

The second part of the load—windage and 
friction—is apt to be neglected in the selection of 
a drive, but very often it is just as large and 
occasionally larger than the tool load itself. The 
horsepower required to overcome windage and 
friction increases rapidly as the spindle speed 
increases. It is necessary to determine these 
power requirements as precisely as possible and 
then select a motor drive which will meet them 
as closely as is practical. 


Electric Drives for Constant 


Cutting Speeds 


Direct-current electric motors are inherently 
rated at constant horsepower in their field con- 
trol range (from base speed to maximum speed) 
and at constant torque (or horsepower propor- 
tional to speed) below the motor base speed, 
where speed adjustment is obtained by adjust- 
ing armature voltage. A 4 to 1 adjustment of 


speed by motor field control is about the maxi- 
mum practical range for an application of this 
type. A typical drive might be rated at 100 H. P., 
400 to 1600 R.P.M. This drive would provide the 
full 100 H.P. at any speed from 400 to 1600 
R.P.M., and reduced horsepower at lower speeds 
—for example, 25 H.P. at 100 R.P.M., or 50 H.P. 
at 200 R.P.M. 

Available horsepower for various cutting 
speeds and diameters of cut when this drive is 
used in a constant cutting speed application is 
shown in Fig. 2. Zone A represents speeds above 
the maximum motor or spindle speed. In this 
zone, operation is impossible because the motor 
and the spindle are required to exceed their max- 
imum safe speeds. Therefore, at small diameters 
the surface cutting speed is limited. In Zone B, 
constant surface cutting speed can be obtained, 
and the full rated horsepower is available. This 
zone represents motor speeds between base speed 
(400 R.P.M.) and maximum speed (1600 
R.P.M.). 

In Zone C, constant cutting speed may also be 
obtained, but the horsepower available is limited 
to the values shown because the motor is oper- 
ating below base speed. If a cut is to be taken at 
100 surface feet per minute with gear ratio X, 
about 35 per cent rated horsepower will be 
available at a 60-inch diameter, and 50 per cent 
at 40 inches. The horsepower will increase until 
rated horsepower is available at 20-inch and 
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Fig. 3. Speed Variator power unit show- 

ing magnetic and electronic controls and 

motor-generator set. The enclosing covers 
have been removed to show unit 


smaller diameters. However, the maximum mo- 
tor speed is reached at a 5-inch diameter, and 
therefore the surface cutting speed will automa- 
tically be reduced at diameters below 5 inches, 
coming down to about 50 feet per minute at 
a diameter of 2 1/2 inches. 

If a second gear ratio Y is provided, a cutting 
speed of 100 surface feet per minute is available 
at full horsepower from 15 to 60 inches in diam- 
eter for heavier cuts on larger work-pieces. The 
chart shows that a constant cutting speed drive 
does not provide all surface cutting speeds at all 
diameters of cutting, and that there can be a 
limit on the horsepower available for certain 
cuts. It will be noted, that by providing a number 
of gear ratios, as well as the constant cutting 
speed drive, a satisfactory arrangement can be 
obtained. Similar charts may easily be drawn for 
any machine and will be found helpful in select- 
ing the speed and power ratings of the drive and 
the gear ratios to be provided. Such a chart will 
also be found useful in the operation of the 
machine. 

Adjustment of the speed of the drive motor 
is obtained at higher speeds by motor field con- 
trol, and at lower speeds by varying the arma- 
ture voltage through field control of a direct- 
current generator. Because of the relatively 
wide speed range and fairly accurate speed con- 
trol required, electronic Speed Variators (elec- 
tronically controlled, packaged Ward Leonard 
drives) can be used. A typical Speed Variator 
power unit showing the motor-generator set and 
the magnetic and electronic controls is seen in 
Fig. 3. This particular unit is rated at 15 H.P. 

A schematic diagram of the complete electric 
equipment for this power unit is shown in Fig. 4. 
The curve at the upper left shows the desired 
relationship between spindle speed and cutting 
diameter for one single cutting speed. Both the 
table and the cross-slide of the machine are 
driven by the main direct-current drive motor. 
The speed of this motor is controlled by an elec- 
tronic panel that adjusts the motor field current 
and also the field current of the generator. 

In this case, a linear rheostat is geared to the 
lead-screw. When this rheostat is connected in 
a simple resistor network, as shown, the output 
voltage V, is directly proportional to the table 
speed required to give constant surface cutting 
speed. A tachometer generator mounted on the 
drive motor provides a voltage V;, which is dir- 
ectly proportional to the drive motor speed. This 


speed voltage is compared with the output volt- 
age of the rheostat Vz, and the electronic control 
causes the motor speed to change as required to 
keep the two voltages equal. Consequently, con- 
stant cutting speed is maintained. 

A second rheostat is generally provided, which 
allows the operator to adjust the surface cutting 
speed and thus select the correct speed for the 
work being done. This is one control arrange- 
ment that can be and has been used to provide 
constant cutting speed. Two modifications of this 
arrangement are also in general use. 

On many machines, the rheostat is replaced 
with an adjustable reactor, the position of which 
is controlled by a cam fastened to the cross-slide. 
This arrangement will also supply a voltage V, 
which is proportional to the table speed required 
for any position of the slide. A cam-operated 
rheostat has also been used recently on a few 
applications. Many drives are built which do not 
make use of a tachometer to provide a speed 
signal. Motor armature voltage and field current 
are used for this purpose. 


Rheostat or Reactor Control of 
Spindle Speed 


For the purpose of relating the spindle speed 
to the position of the tool, a small control device 
is needed. Either a rheostat or a reactor can be 
used for this purpose. The reactor consists of 
a magnetic core, coils, and an armature which 
may be moved through approximately 1/2 inch 
to vary the reactance over a wide range. The 
reactor armature is caused to move by a cam 
connected to the cross-slide. The coils of the re- 
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actor are electrically connected in a bridge cir- 
cuit. The output of the circuit is rectified to give 
a direct-current signal, which varies with the 
position of the reactor armature. This direct- 
current output voltage is then used to control 
the speed of the Variator drive. Such an arrange- 
ment is shown at A in Fig. 5. 

The rheostat that has most generally been 
used for this purpose is a multi-turn linear rheo- 
stat. Because of its rotary motion, the rheostat 
may be geared directly to the lead-screw, as seen 
at B in Fig. 5. The rheostat may then be con- 
nected with resistors so that the output voltage 
is exactly the hyperbolic function required for 
relating spindle speed to tool position. 

The reactor is completely enclosed in a metal 
container and there is no sliding contact. It is 
used more than the rheostat because of this rug- 
gedness, and because the flexibility of cam de- 
sign permits its use on machines equipped with 
single dimension tracer controls that have 45- 
degree slides. The rheostat will not give accurate 
results when such a slide is used, because the 
tracer can cause the tool to move across the 
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work without the lead-screw or the rheostat con- 
nected to it being turned. A typical reactor unit 
is shown in Fig. 6. The plunger (which extends 
to the left) is moved in and out by a cam mount- 
ed on the machine. A spring inside the enclosure 
tends to hold the plunger in an extended position. 

The principal advantage of a rheostat, such as 
the one shown in Fig. 7, is its accuracy. It will 
hold a cutting speed with far greater accuracy 
than is practical with a reactor. The rheostat can 
be geared directly to the lead-screw, and no spe- 
cial cam is required. The life of this unit has 
been proved to be quite satisfactory when used 
in this manner, and its use allows the control 
equipment to be slightly less complicated and 
somewhat less expensive. In general, a rheostat 
is more suitable for a general-purpose machine 
where a fairly wide range of cutting speeds is 
needed and an accurate control device required. 
The greater flexibility of the reactor causes it to 
be used on single-purpose machines that employ 
single-dimension duplicators. 

A third control unit, which has only recently 
been made available, appears to overcome most 


Fig. 5. Schematic diagram show- 

ing how either an adjustable reactor 

or a multi-turn rheostat may be 
used as a control device 
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Fig. 6. Adjustable reactor unit de- 

signed for mounting on a machine 

tool to control the speed in constant 
cutting speed applications 


of the disadvantages of both the rheostat and 
the reactor described. This unit is a special rheo- 
stat, designed to be suitable for cam operation 
(Fig. 8). A 1/2-inch movement of the plunger 
causes a slider to move over the full length of a 
tubular resistance element. The characteristic of 
this unit will be far more consistent and pre- 
dictable than that of the reactor. Therefore, a 
single cam design can be used for any number 
of similar machines and yet provide accurate 
cutting speed control. It has the flexibility of 
the reactor because of the cam operation. It has 
a resistance element which may be connected 
to a direct-current circuit, thereby simplifying 
the required control equipment. 


Tests and operating experience show that the 
life of this special rheostat will be well beyond 
that required by this application. Because of 
these advantages, it is expected that this unit 
will eventually replace the reactor on many ma- 
chines. However, where a high level of accuracy 
over a wide range of diameters is required, the 
multiple-turn rheostat will undoubtedly find con- 
siderable use. 


Tachometer Speed Control 


Although it is used in somewhat less than a 
majority of present installations, tachometer 
speed control provides sufficiently improved per- 
formance to justify its use in most cases. The 
arrangement of the electric drive equipment for 
tachometer speed control is shown schematically 
in Fig. 9. The cam shown at the left can be de- 
signed so that the output voltage of the rectifier 
Vz is very nearly proportional to the desired 
spindle speed. 

The tachometer is connected to the drive mo- 
tor to provide a feed-back voltage which is pro- 
portional to the motor or spindle speed. This 
feed-back voltage is compared with Vz, and the 
electronic control works upon the generator and 
motor fields to provide a motor speed which will 
cause these two voltages to be equal. Thus the 
spindle speed is always kept exactly proportional 
to the output of either the reactor unit or the 


Fig. 7. Typical multi-tuén rheostat which 
can be geared to the cross-feed lead-screw 
of the machine tool for speed control 
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rheostat. Consequently, constant surface cutting 
speed is accurately maintained. 

If tachometer speed control is not used, the 
tachometer feed-back voltage is not available. 
Then the voltage V, is compared with motor 
armature voltage (with IR compensation) at 
speeds below motor base speed. For higher 
speeds in the motor field range, the voltage V, 
is used to gradually weaken the motor field as 
it increases. With this type of control, the speed 
of the drive motor is no longer proportional to 
the voltage V, from the reactor unit. It is there- 
fore necessary to take this non-linear relation- 
ship into account in making the cam if constant 
cutting speed is to be maintained with any de- 
gree of accuracy. 

It is possible to plot a curve showing the re- 
lationship between reactor position and motor 
speed, and use this curve in laying out the cam. 
However, if this same cam design is then used 
for similar machines, it is assumed that other 


Fig. 9. 


Fig. 8. Special rheostat designed 
for cam operation. A_ 1/2-inch 
plunger movement results in full 
rheostat travel. Dimensions are 


about 8 by 5 by 4 inches 


reactors and rectifiers have the same character- 
istic as the tested unit, that the electronic con- 
trol has the same input to output characteristic, 
and that the relationship between field current 
and speed for the motors will be exactly the 
same. These assumptions are not very accurate, 
particularly when the electronic control handles 
a motor with a wide field range, and variations 
in cutting speed of 10 to 20 per cent or more 
may be expected. Also, the cam made in this 
manner is suitable for only one surface cutting 
speed. If adjustment of cutting speed is neces- 
sary, additional errors will occur. 


An Application of Constant 
Cutting Speed Drive 


One application of a 100-H.P., constant cutting 
speed, adjustable-voltage drive to a vertical bor- 
ing mill is shown in Fig. 10. This Giddings & 
Lewis machine is equipped with a rheostat as 


Schematic diagram of electric drive equipment with tachometer 


speed control. Cam at left controls output voltage of rectifier (Vx) 
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Fig. 10. A 100-inch vertical 
boring mill equipped to machine 
at a constant surface cutting 
speed. A large turbine rotor 
wheel is seen mounted on table 


the control element. The rheostat is housed in 
a small protrusion at the end of the rail, where 
it is geared to a cross-feed lead-screw. This ad- 
justable-voltage drive also makes use of tach- 
ometer speed control and two-dimensional elec- 
tric tracer control. 

It will be noted from the work mounted on the 
table (a large turbine rotor wheel), that a long 
facing cut is required. Thus, a constant cutting 
speed is needed over a wide range of diameters. 
This machine is equipped to maintain constant 
cutting speed from the maximum cutting diame- 
ter to one-twentieth of this diameter. Because 
the machine is used for a number of different 
types of work, cutting speed is adjustable over 
a fairly wide range. 


Actual test data taken from this machine, 
showing the performance at two different cut- 
ting speeds, is presented in Fig. 11. Any speed 
between these two curves can be obtained by 
adjusting a rheostat in the pendant station. The 
curves indicated by broken lines show the rela- 
tionship necessary between table speed and di- 
ameter to hold the cutting speed exactly con- 
stant. The solid line curves are the actual test 
curves that were obtained when set for these 
two cutting speeds. The maximum deviation of 
the test curves from the theoretically perfect 
(broken line) curves is 5 per cent. These results 
were obtained without any special tailoring of 
the equipment because tachometer speed con- 
trol was used. 


70 
\ [~~ SURFACE SPEED! 
Fig. 11. Test data taken with ma- 
chine. shown Fig. 10. Maximum 
variation in act cutting speed from 400 FRM, 
the theoretically perfect is plus or #30 4 
minus 5 por cont 110 ERM. 
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Mass-Producing 105-Millimeter 
Cartridge Cases 


Private enterprise, using an army ordnance facility, now oper- 
ates the world’s largest factory for manufacturing cartridge cases 


By C. H. WUERZ 
Formerly Officer in Charge of the Riverbank Ordnance Plant 


RMAMENT-MAKING is big business— 

a mass-production business—and at the 

Riverbank, Calif., Army Ordnance Plant, 

it is being conducted on an energetic and effi- 

cient scale. This former World War II aluminum 

facility houses the world’s largest cartridge case 

factory, and has already contributed materially 
to the country’s defense strength. 

The Norris-Thermador Corporation—which as 
the Norris Stamping & Mfg. Co. helped to pio- 
neer the drawing of steel cases in World War II 
—=is the prime contractor, and runs the govern- 
ment-owned installation. When a steel process- 
ing building is completed this fall, cartridge case 
manufacture will be entirely integrated, from 
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the spheroidizing of the mill plate to the pack- 
aged product ready for shipment to the armed 
services. The new building will process sufficient 
steel to serve two other ordnance plants as well. 

The conversion of a flat disc of steel, which 
for a 105-millimeter cartridge case is approxi- 
mately 1/2 inch thick and 7 inches in diameter, 
requires nearly fifty distinct manufacturing op- 
erations, with inspections made at every critical 
point. As an initial step, the steel stock, roughly 
38 by 111 inches, is sheared. Then the discs are 
blanked on a 500-ton Minster press or a 1000- 
ton Clearing press. Each blank is visually in- 
spected, and rough edges are snagged off. After 
being washed, pickled, Bonderized, and coated 


: t 


Fig. 1. Pre-cupping is the first press-line operation 
in converting steel discs to cartridge cases. 


with soap, the blanks are sent to one of the 
production lines. 

There are now seven such lines in the plant. 
Except for the varying tonnages of the fifty- 
nine presses, the lines are identical. Each is 
complete in itself, and normally, cartridge cases 
are processed within one line down to packing 
and shipping. However, the conveyor system in 
the plant is sufficiently flexible to permit cases 
to be switched from one line to another, if neces- 
sary to meet production schedules. 

At the start of the line, the discs are pre- 
cupped, as shown in Fig. 1, in a 250-ton press 
made by the Hydraulic Press Mfg. Co. The pre- 
cupped piece resting on the rear of the die shows 
the shape acquired in this operation. Cleaning and 
the first in-line inspection follow. All ruptured 
pre-cups are rejected. 

In cupping, the center section which will be- 
come the head of the case is flattened slightly 
and held securely while the outer area of the 
work is forced closer to the punch. As in pre- 
cupping, a 250-ton press is used. The cupping 
punch is more slender than the pre-cupping one, 
and gives the work the final direction of draw. 

A 150-ton HPM press performs the first draw, 
illustrated in Fig. 2. The cup retains its head 
thickness but its wall is extended nearly 2 inches. 
This and the subsequent draws are “push- 
through” operations, the work being pushed 
through die rings in the bed and ejected under 
the press. A reverse chute delivers the drawn 
cases to an inspection station at the rear of the 
press. The parts are cleaned after the first draw, 
and to eliminate the work-hardening developed 
in the drawing, they are then annealed in the 
Surface Combustion controlled-atmosphere fur- 
nace seen in Fig. 3. 

A combined second and third draw operation 
follows. Performed on a 150-ton press, this step 
employs a two-stage die. The ram descends for 
the second draw, dwells momentarily, and con- 
tinues downward for the third draw. Since these 
draws leave a ragged edge around the mouth of 
the work, Bliss nibblers, Fig. 4, then chew a 
temporary trim line on the end of the cases. The 
nibbling permits the easy entrance of the ram 
die to be used subsequently, preserving its finish 
and preventing the inside of the cases from 
becoming scored. 

Next comes a preheading operation on a 1500- 
ton HPM press. A feature of this press is its 
two-position shuttle feed, shown in the close-up 
view, Fig. 5. The bed has a shuttle motion, al- 
ternately indexing its two stations to working 
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Fig. 2. In the drawing operations, the work is pushved : 
ejected onto a conveyor. 
Bes 


-hardening of the first draw. Prior to annealing, the 


cases are cleaned thoroughly. 
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nace to remove the work 
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Fig. 5. The shuttle feed of this press keeps nonproductive 
time at a minimum, it being possible to serve one sta- 
tion while the other station is in working position. 


or serving position. Eacn station has its own 
operator. While one station is being unloaded 
and reloaded, the other is in working position. 
In the illustration, one of the operators is about 
to remove a preheaded cartridge case with his 
right hand. A safety interlock requires that 
each man has both hands on push-buttons be- 
fore the press can cycle. 

The fourth and final draw, performed on an 
80-ton press, produces the required wall thick- 
ness. A slight excess of length that is left by 
this draw is nibbled off as previously. Finish- 
heading (Fig. 6) follows, and this requires the 
greatest pressure on each line—a 2500-ton 
press is needed for the 105-millimeter cases. 
Following a visual inspection and cleaning, the 
head is pierced for the primer hole. This com- 
pletes work in the press area, and the cases are 
suspended from one of the many overhead con- 
veyors that transport the work about the plant. 

After another annealing operation, a Tocco 
induction unit heat-treats the head. Then the 
work is conveyed to a bank of electronically con- 
trolled New Britain cartridge case lathes, Fig. 7. 
These machines finish the head to final dimen- 


6. Final heading of 105-millimeter cartridge cases. 
of the elaborate conveyor system in the plant can 
be seen at the right of the press. 


sions, inside and outside, enlarge the primer 
hole, and face the case off to length. 

From these lathes, the cases are passed on to 
an inspector, seen to the right in the illustration. 
Next, the head is beaded and then the primer 
hole is reamed to size on Warner & Swasey spe- 
cial machines. Finally, the mouths of the cases 
are resized. 

Preparatory to painting, the cases are chemi- 
cally cleaned, dried, and then immersed in a tank 
for a phenolic resin bath. The cases are in motion 
while in the tank so that trapped air is bubbled 
out, assuring complete coverage by the resin. 
From the bath, the cases are moved over an 
electrified wire mesh which shakes the resin 
drops from the ends of the cases, and then they 
are conveyed to an oven for baking. 

After a 100 per cent final inspection by ord- 
nance, shown in the heading illustration, the 
cases advance to a stamping location where an 
identification number is rolled into the head. 
They are unloaded from the stamping machine 
and packaged for shipment. 

Materials-handling in the plant is entirely 
mechanized. At no time does an operator lift 
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Fig. 7. Machining to close tolerances on special cartridge case lathes follows the press 
operations. Completed case is 4.13365 inches in diameter and about 15 inches long. 


more than the weight of a single cartridge case. 
On the press lines, workers can unload the con- 
veyors and load their machines in a single mo- 
tion. Where cases are to be cleaned or annealed, 
lift-trucks transport them under the direction 
of a dispatcher over a two-way radio system. 

The plant is equipped with a complete chemi- 
cal and test laboratory supervised by a metal- 


lurgist. Ten cases chosen at random from each 
lot are slit on a milling machine or a band saw 
and the segments are subjected to tests (etch- 
ing, tensile, salt spray) and Rockwell measure- 
ments. From the Rockwell readings, graphs are 
prepared to show hardness recordings on all 
critical surfaces of the cases, from the primary 
hole to the wall of the section. 


Use of Rare-Earth Elements in Stainless-Steel Melting 


New facts concerning the effect of rare-earth 
metals and compounds, particularly cerium and 
lanthanum, on the hot workability of austenitic 
stainless steels have been discovered by C. B. 
Post, chief metallurgist, and H. O. Beaver, 
metallurgist, of the Carpenter Steel Co., Read- 
ing, Pa. When these elements are added in the 
form of misch-metal, small amounts of cerium 
and lanthanum remain in the steel and substan- 
tially improve the hot-working properties. Rare- 
earth oxides leave no trace of cerium and lan- 
thanum in the steel. 

It was found that misch-metal additions to 
high-alloyed austenitic stainless steels can trans- 
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form them into ductile alloys. Smaller additions 
of misch-metal to low-alloyed austenitic stain- 
less steels have proved beneficial in further im- 
proving their inherent hot workability. This in- 
dicates that cerium and lanthanum counteract 
hot-shortness and improve fluidity and ingot 
structure. 

The metallurgists concluded that rare-earth 
oxides improve the hot workability of inherently 
ductile austenitic stainless steels, but not the hot 
workability of hot-short or hard-to-work grades 
of austenitic stainless steels. Cerium fluoride ad- 
ditions also improve the hot-workability of 
austenitic stainless steels containing titanium. 
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Carbide Tooling Pays Dividends 
in Machining Valve Castings 


Carbide tools have been applied to more than 90 per cent of 
the operations performed in machining cast-semisteel plugs, 


bodies, and baseplates for A.C.F. lubricated plug valves 


By THOMAS CUNNINGHAM 
Machine Shop Superintendent, Valve Division 
American Car and Foundry Co., Detroit, Mich. 


ULL advantage has been taken of carbide 

tooling in machining parts for the lubri- 

cated plug valves made by the Valve Divi- 
sion of the American Car and Foundry Co. More 
than 90 per cent of the operations required to 
machine the plugs, bodies, and baseplates for 
the valves are performed with carbide tools. This 
comprehensive program of cutting tool stand- 
ardization has resulted in the manufacture of 
improved products at higher production rates 
and lower costs. 

Most of the valve components manufactured 
by this company (and all of those illustrated 
and described in this article) are made from 
semisteel, a high tensile strength, cupola cast 


iron conforming to A.S.T.M. Specification A-126, 
Grade B. Although this specification permits a 
minimum tensile strength of 31,000 pounds per 
square inch, the semisteel castings employed for 
the valves have an average tensile strength of 
84,500 pounds per square inch and a Brinell 
hardness between 210 and 230. Chemical com- 
position of the castings is approximately 3.42 
per cent carbon, 2.28 per cent silicon, 0.64 per 
cent manganese, 0.17 per cent phosphorus, 0.11 
per cent sulphur, and the balance iron. 

Flanges on the plug-valve bodies are faced by 
means of the straddle-milling set-up shown in 
Fig. 1. This operation is performed on a Sund- 
strand duplex-head milling machine that permits 
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handling from two to six valve bodies at one 
time—depending upon the valve size. Valve sizes 
from 1 to 6 inches, having flanges from 4 1/4 to 
11 inches in diameter, are accommodated on the 
one machine. The castings are held in a multiple 
V-block type fixture, and are manually clamped 
by means of C-washers, bolts, and nuts. 

From 1/8 to 1/4 inch of stock is removed 
from each flange face on the valve body. The 
milling heads are equipped with inserted type, 
carbide-tipped cutters, as shown in the heading 
illustration. Cutters 8 inches in diameter, each 
containing eight blades, are employed for valves 
up to 8 inches in size, and cutters 12 inches in 
diameter, with twelve blades, are used for 4- to 
6-inch valve sizes. The cutters are rotated at a 
surface speed of 260 feet per minute, and the 


Fig. 1. Duplex milling machine employed 
to straddle-mill flanges on plug valve 
bodies. From two to six parts are milled 
at the same time. 


milling machine table on which the work-pieces 
are mounted is traversed past the cutters at the 
rate of 6.7 inches per minute. 

Baseplates for two different size valves are 
machined simultaneously on the Bullard Mult- 
Au-Matic, eight-spindle, vertical boring mill 
shown in Fig. 2. The different size baseplates are 
loaded on successive spindles at the first and 
second stations. When the castings have been 
indexed to the third and fourth stations, they are 
turned, drilled, and chamfered. At the fifth and 
sixth stations, the baseplates are both rough- 
and finish-faced. Die-heads are mounted on the 
vertical tool-slides at the seventh and eighth sta- 
tions to thread the work-pieces externally. The 
baseplates are replaced by rough castings, when 
they return to the first and second stations. 


Fig. 2. Baseplates for two sizes of valves 
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Fig. 3. Five-spindle, automatic chucking 

machine for producing baseplates em- 

ployed in valves which vary from 1/2 to 
3 inches in size. 


All of the tools employed on this multiple- 
spindle, vertical boring mill are single-point and 
carbide-tipped, with the exception of the die- 
heads. Approximately 1/8 inch of stock is re- 
moved from the various surfaces, with the base- 
plates being rotated at 200 feet per minute and 
the tools fed at the rate of 0.0082 inch per revo- 
lution. Although these feeds and speeds are com- 
paratively slow, there would be no advantage to 
increasing them since the machine cycle time is 
controlled to obtain an accurate finely finished 
surface on the baseplates at Stations 5 and 6 of 
the Mult-Au-Matic. 

Smaller size baseplates, for valves 1/2 to 3 
inches in size are machined on the Goss & 
DeLeeuw five-spindle, automatic chucking ma- 
chine shown in Fig. 3. At the first station, com- 


Fig. 4. Turret lathe equipped for perform- 
ing rough- and finish-boring, facing, and 
tapping operations on large valve 
bodies. 
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pleted baseplates are unloaded, and rough cast- 
ings are loaded into the chucks. When the work- 
piece has been indexed to the second station, 
shown at the bottom, it is drilled and turned. 
A smaller diameter shoulder is turned and the 
easting rough-faced at the third station. Finish- 
facing and chamfering are performed at the 
fourth station, and the baseplates are externally 
threaded by a die-head mounted at the fifth sta- 
tion and seen at the top in Fig. 3. 

As is the case with the eight-spindle, vertical 
chucking lathe employed for machining larger 
baseplates, all of the tools on this five-spindle 
chucking machine are single-point and carbide- 
tipped, with the exception of the twist drill and 
die-head. The castings are rotated at a cutting 
speed of 200 feet per minute—being automati- 


Fig. 5. Close-up view of the turret 

lathe shown in Fig. 4. A carbide 

tool held in a ber mounted on the 

cross-slide is employed for finish- 
boring. 


cally stopped as they are indexed to the unload- 
ing station—and the tools are fed at the rate of 
0.007 inch per revolution. In machining the 
smaller baseplates (for 1/2- and 1-inch size 
valves), a production of seventy per hour is ob- 
tained. Dimensions of the baseplates are held to 
0.001 inch, and a good surface finish is produced 
to permit metal-to-metal sealing of adjoining 
surfaces at assembly. Cutting oil is applied at the 
fifth station to facilitate cutting of the threads. 

Large valve bodies are machined on Warner & 
Swasey turret lathes such as the one shown in 


Fig. 4. An unusual feature of this set-up is that 
finish-boring of the bodies is performed with a 
single-point, carbide-tipped tool held in a boring- 
bar mounted on the cross-slide of the lathe, as 
seen in Fig. 5. Rough-boring of the castings is 
accomplished in the conventional manner with 
O.K. heads on a bar mounted in the turret. Each 
O.K. head is equipped with four carbide-tipped 
boring tools. It has been found that dimensional 
accuracy, squareness, and alignment of the 
valve-body bores can be more closely maintained 
by finishing with a cross-slide mounted tool. 


Fig. 6. Valve plugs are turned, grooved, 

chamfered, and faced on this automatic 

lathe. Tool on air-operated overhead 
slide partially turns plug stem. 
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Another single-point, carbide-tipped tool is 
held in the special cross-slide tool-holder for fac- 
ing the valve bodies. Internal threading of cer- 
tain castings is accomplished with a tap mounted 
on the turret of the lathe. Cutting speeds up to 
300 feet per minute are employed, and the tools 
are fed at rates varying from 0.005 to 0.023 inch 
per revolution—the lower feed rate being used 
for finish-boring. 

Production in machining valve plugs has been 
increased more than 25 per cent by means of the 
Sundstrand automatic lathe shown in Fig. 6. 


irs 


Cast-semisteel plugs in thirteen different sizes 
(up to and including plugs for 12-inch size 
valves) can be machined on this one lathe. The 
valve plugs are turned, grooved, chamfered, and 
faced. The turning operation is somewhat more 
difficult because interrupted cuts are necessary 
due to the rectangular port openings through 
the plugs. 

As seen in Fig. 7—a close-up view of the tool- 
ing area on the automatic lathe—three tool- 
blocks are mounted on the front slide, each 
carrying a tool for turning a portion of the 


ae Fig. 7. Close-up view of the tooling 


periphery. The rear slide of the lathe carries two 
tool-blocks, the one seen at the left having four 
tools for facing, chamfering, and partial turn- 
ing of the stem on one end of the casting; and 
the other, three tools for facing and chamfering 
the right-hand end of the work-piece. An un- 
usual feature of this machine is an overhead slide 
on which one tool is mounted for completing the 
turning of the stem on the valve plug. This over- 
head tool-slide is quickly fed down into the 
turning position by means of an automatic, air- 
operated mechanism. 

In this operation, the valve plug is driven from 
the square end of the plug, and the opposite end of 
the plug is supported on a tailstock center. About 
1/8 inch of stock is removed from the various 
surfaces, with the casting rotating at a cutting 


speed of 200 feet per minute, and the tools fed 
at the rate of 0.014 inch per revolution. The 
turning tools on the front slide of the lathe com- 
plete their cuts first, and are automatically re- 
tracted by means of a cam while the tools 
mounted on the rear and overhead slides finish 
their operations. All of the tools are carbide 
tipped. 

All machining operations required on smaller 
valve bodies (for valves 1/2 to 2 inches in size) 
are completed with a single chucking of the work 
on the Goss & DeLeeuw automatic chucking ma- 
chine shown in Fig. 8. Previously, each operation 
had to be performed on a separate machine— 
thus necessitating handling and reloading with 
resultant increased costs, slower production, 
and less accuracy. Now, dimensional tolerances 


Fig. 10. A magnetic coolant separator is 
employed on the automatic chucking ma- 
chine shown in Fig. 8 to remove cast-iron 
particles from the cutting oil. 
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are held to 0.001 inch, alignment of the threads 
at opposite ends of the bodies is practically 
perfect, and a production of forty-five parts per 
hour is obtained from a single machine. 

Completed valve bodies are unloaded and 
rough castings are loaded at the first station 
of the automatic chucking machine. Before the 
work-piece is indexed, the tools shown at the 
lower left in Fig. 9 are advanced to bore, cham- 
fer, and face one pipe end of the body. When 
the casting has been indexed to the second 
station, the circular form tool seen at the left 
center rough-bores the valve body. At the third 
station, the tools at the left rear bore, chamfer, 
and face the other pipe end of the body. Simul- 
taneously, the tools at the rear semi-finish bore 
all diameters and face the baseplate end. The 
three taps seen at the right cut the internal 
threads in both pipe ends and the baseplate end 
when the valve body has been indexed to the 
fourth station. All of the tools, with the excep- 
tion of the taps, are carbide. 

From 3/82 to 1/8 inch of stock is removed 
from the various surfaces of the valve bodies 
in these operations. The tools are rotated at a 
cutting speed of 200 feet per minute and fed 
0.010 inch per revolution. While cast iron and 
semisteel are usually machined dry, this opera- 
tion is performed with a cutting oil. With a 
cutting oil, it was found that chatter was prac- 
tically eliminated and tool life was increased 
—up to 10,000 work-pieces before resharpening 
is necessary. A sulphurized, fatty oil base 
(Swan-Finch Cadrex No. 1) is mixed with a 
cutting oil (Gulf No. 372) in the ratio of 1 to 
8 for this application. This oil has an anti-weld- 
ing characteristic to prevent the chips from 
becoming “welded” to the tools or boring-bars. 
This is necessary because of the small clearance 
between the bars and bores in the work that has 
been specified to increase accuracy and minimize 
chatter. 

Since minute cast-iron particles in the oil 
would serve as a lapping compound, thus produc- 
ing inaccurate work-pieces and shortening tool 
life, the automatic chucking machine is equipped 
with a Barnesdril magnetic coolant separator, 
Fig. 10. The cutting oil flows directly into the 
separator from the machine. A cylindrical drum 
made up of several Alnico magnets rotates in a 
direction opposite to that in which the cutting 
oil flows. The cast-iron particles are attracted 
to the magnets, and are scraped from the drum 
into a removable container seen at the lower 


right. The clean cutting oil is pumped back into 
the machine. This system has improved the sur- 
face finish produced on the valve bodies, and 
increased the life of the tools and cutting oil. 
Facing and finish-boring of smaller valve 
bodies (for valves 3/4 to 4 inches in size) are 
accomplished on the Ex-Cell-O precision boring 
machine shown in Fig. 11. About 0.030 inch of 
stock is removed from the bores, and 0.003 to 
0.005 inch from the face. The facing tool is set 
in the bar ahead of the boring tool, with the 
two carbide-tipped tools being diametrically 
opposed in the bar. The boring-bar is supported 
by a spring-loaded tailstock center during fac- 
ing, to insure accurate alignment between the 
face and bore of the valve bodies and to elimi- 
nate chatter while facing. A cutting speed of 
400 feet per minute is employed, and the tools 
are fed at the rate of 0.005 inch per revolution. 


Welding Preheat Temperature Calculator 


A calculator based on the slide-rule principle 
for determining preheat temperatures required 
in welding hardenable steels has been brought up 
to date by the Lincoln Electric Co., Cleveland, 
Ohio. Preheats can be calculated in simple steps 
that are based on chemical analysis and steel 
thicknesses from 1/2 to 10 inches. This calcula- 
tor is available at nominal cost. 
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Fig. 11. A cutting speed of 400 feet per minute is 
used in facing and finish-boring cast-semisteel valve 
q 
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Adequate Detail Drawings— 
Key Successful Production 


How can all of the information needed to control the size and 

shape of mass-produced components be ciearly specified on 

detail drawings? In this third of a series of articles on dimen- 

sions and tolerances for mass production, the author analyzes 
the factors to be considered in attaining this objective. 


By EARLE BUCKINGHAM 
Professor of Mechanical Engineering 
Massachusetts Institute of Technology 


detail drawing is that it should contain 

all of the necessary dimensional informa- 
tion for the production of a component that 
will assemble in its proper place and function 
in a satisfactory manner. To provide a detail 
drawing that is adequate, the designer must set 
down all of the information needed to control 
the size and shape of the component and the 
position of its features in such a way that it 
cannot be misinterpreted. 

There are two obstacles to achieving this end 
that concern us here. One is the frequent lack of 
knowledge of and failure to appreciate the dif- 
ficulties involved in controlling conditions of 
position, contour, and symmetry; and the other 
is the present inadequacies and ambiguities of 
the drawing language. 

As pointed out in a British Admiralty Service 
Report—Drafting Room Practice in Relation to 
Interchangeable Components—by C. A. Glad- 
man, few attempts have been made to help de- 
signers to reason along logical practical lines and 
to establish fundamental principles and effective 
methods by which he can solve the various types 
of dimensional problems that he encounters. This 
is particularly true in relation to conditions of 
position and symmetry, despite the fact that for 
interchangeability, the control of position, sym- 
metry, and concentricity is as important as the 
control of elementary dimensions of size. Hither- 
to, the lack of knowledge or appreciation in the 
design stage has led directly to extreme difficul- 
ties in practice, especially in providing satisfac- 
tory position gages. These have often been a bot- 
tleneck in production owing to the close toler- 
ances required. These difficulties could have been 
reduced, if not entirely eliminated, in many cases 


ck essential requirement of an adequate 
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were the practical aspects sufficiently appreci- 
ated and understood. 

At present, this report goes on to point out, 
even if there existed a logical basis for deter- 
mining the dimensions and existing tolerances 
for components, it is doubtful whether solutions 
could be stated on the drawings with complete 
satisfaction because of the inadequacies of the 
drawing language. Tolerances essential for inter- 
changeability have been omitted in the past since 
there was no ready method of indicating them, 
and drawings could often be interpreted in more 
than one way. When drawings contain incom- 
plete and ambiguous information, it is left to the 
production and inspection departments to make 
an additional analysis of the complete design and 
to determine for themselves the variations which 
can be permitted. This is a laborious and uncer- 
tain process as it is unlikely that the production 
personnel will have sufficient knowledge or avail- 
able information to assess the tolerances satis- 
factorily. Moreover, it is not their responsibility 
to do so. Interchangeability and correct function- 
ing under such conditions become largely a 
matter of chance, instead of a carefully planned 
scheme. 

It should be evident, then, that the task of di- 
mensioning the detail drawings of the compo- 
nents for mass production is not a job for the 
office boy or an apprentice draftsman. The best 
production engineering talent in the organization 
will find full scope for the application of all the 
knowledge and experience available in this task. 
There is probably no other place in the organi- 
zation where so much money can be saved by 
careful attention to detail, and there is certainly 
no other place where so much money can be 
wasted by carelessness and ignorance. 
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Dimensioning Detail Drawings 

Establishing the Design Sizes—The first step 
toward dimensioning a detail drawing is to 
enter on it the sizes that would be used if it were 
possible to produce identical parts to exact sizes. 
These are the design sizes and they are usually 
the maximum metal sizes in the great majority 
of cases. The design sizes of mating features are, 
in each case, established so that the proper al- 
lowance for the kind of fit required will result. 
In setting down the design. sizes, the most im- 
portant functional surfaces should be considered 
first and then the others in the order of their 
relative importance. 

Detail drawings should contain all dimensional 
information necessary for the production of com- 
ponents that will assemble and function properly. 
Such dimensional information is, in effect, a 
statement of the inspection gage requirements, 
whether or not the facilities to be used are stand- 
ard measuring devices or specially constructed 
gages. 


Dimensioning Functional Surfaces and Fea- 
tures—Dimensions should be given between 
those surfaces which must be held in a specific 
relationship to each other. This applies particu- 
larly to all functional surfaces and to other func- 
tional features, especially when requirements of 
position exist. This practice also establishes the 
correct datum for machining and gaging. The 
majority of the dimensions are relatively unim- 
portant in this respect. Some common datum 
should be established on each component for 
such dimensions to simplify the problems of ma- 
chining and gaging. 

Every feature of a part must be located de- 
finitely to fix its position. Every pair of mating 
and operating surfaces must be located with ade- 
quate operating allowances. After the require- 
ments of location are met, all other surfaces must 
have liberal clearances. Clearances are the most 
important part of the Production Design. That 
product which permits the most liberal clear- 
ances will be the best and cheapest to manufac- 
ture on an interchangeable basis. 


Selection of Datum Surfaces—Chains of di- 
mensions with tolerances that build up large 
cumulative variations must be avoided wherever 
possible. Suitable datum surfaces must be se- 
lected and the positions of the several features 
must be located from as few different datum sur- 
faces on the same component as possible. One of 
the purposes of the Production Design is to ar- 
range the parts of the mechanism so as to have 
the fewest possible datum surfaces. In other 
words, the distance between any two points or 


surfaces must be dimensioned with tolerances 
from only one datum. 

The datum surface is used to locate the com- 
ponent while any specified feature is being 
machined. The selection of these datum surfaces 
involves consideration of both the assembly and 
the operation of the component as well as its loca- 
tion in chuck, jig, or fixture when it is machined. 
Thoughtlessness, here, can cause much trouble 
and add needless expense in the manufacture of 
the component. 


Avoiding Duplicate Dimensions—Dimensions 
between the same points or for the size of the 
same features should not be duplicated on dif- 
ferent views of the same part. Duplication of 
dimensions often causes much trouble because of 
changes which may be made in one place and 
not in all of the others. It is less trouble to search 
a drawing to find a specific dimension than it is 
to have such a dimension repeated, and perhaps 
erroneously so. 


Keeping Detail Drawings Up to Date—Many 
changes are usually made in the course of con- 
tinued production and the Production Design is 
never completely finished so long as the article 
remains in production. The probable need and 
the real value of such revisions should be rec- 
ognized from the very start and provision should 
be made to make them promptly. Of course, any 
proposed change must be carefully verified to 
make sure that it will facilitate production with- 
out any detrimental effect on the functioning of 
the product. 

The original purpose of the detail drawing is 
to give the essential dimensional information 
needed to start the production of a new article. 
After production has begun, however, the detail 
drawing has a future function. It must provide 
a place on which to record many of the lessons 
learned by actual experience in production. Such 
a drawing must be revised continually to keep 
abreast of the practice in the shop. Only in this 
manner can each new product receive the full 
benefit of the experience gained in the production 
of earlier designs. 


Summary of Detail Drawing Requirements— 
The requirements of detail drawings have been 
summarized in the Gladman Report under the 
following basic principles: 

1. The requirements relating to interchange- 
ability should be determined by the following 
considerations as they may apply: 

(a) Service conditions, namely, maintenance 

and repairs. 

One of the most important factors bearing 
upon interchangeability requirements of the 
components of a unit is that comprised in the 
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service conditions. Obviously, these conditions 
will vary in the broad field of engineering prac- 
tice. Some units in use may require frequent 
servicing and replacement of their component 
parts because of wear or damage, since it 
would be desirable to have every component 
completely interchangeable in every unit. On 
the other hand, there are units which may be 
expected to function satisfactorily throughout 
their working life without attention or re- 
placement. Hence, it would be uneconomical to 
insist upon these components being strictly in- 
terchangeable, since the essential requirement 
is for the unit itself to function correctly and 
to assemble with the main product. In such 
cases, the unit would need to be interchange- 
able with all other units, but the components 
of one unit would not need to be interchange- 
able with those of another. Obviously, in prac- 
tice, there will be intermediate cases in which 
service conditions will require strict inter- 
changeability of only a limited number of the 
components that make up the unit. 


(b) Economy of manufacture and inspection. 
Economical considerations relating to manu- 
facture and inspection often dictate the policy 
to be adopted in relation to the requirements of 
interchangeability. For instance, in order to 
maintain an assembly condition, perhaps with 
regard to the position or concentricity of fea- 
tures on components, it may be more practical 
to assemble the components together with ma- 
chining allowances, and then to machine the 
appropriate features to the finished sizes at 
one setting. The assembly then may be made 
interchangeable, although the components 
within the assembly need not necessarily be so. 
It should also be borne im mind that inter- 
changeability necessarily requires that all man- 
ufacturers work to the same legal standard of 
length for the dimensions and positions of fea- 
tures on each mating component. In those 
cases where functioning demands fine clear- 
ances and tolerances, this is sometimes im- 
practical, especially with work that is posi- 
tioned and the corresponding position gages. 
These difficulties can often be overcome by 
adopting special methods—such as the use of 
a master system or the adjustment of the 
tooling equipment for one component relative 
to that of the other. Mating components made 
in any one factory will then be locally inter- 
changeable but will not necessarily inter- 
change with those made in any other factory. 
It is also true that the greater the number of 
interchangeable components within an assem- 
bly, the greater will be the cost of the gages 
‘required to inspect that assembly. 
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Difficulty is sometimes experienced when 
suitable functioning tests for a unit are re- 
quired—tests which will adequately prove that 
the unit will be satisfactory in service. Often, 
practical considerations limit the scope or com- 
pleteness of such tests; dimensional variations 
of features on components may not adversely 
affect the performance of the unit under its 
limited test, and yet may seriously impair its 
functioning under service conditions. When 
this is the case, the critical features must be 
checked for dimensions; and they must be re- 
garded as strictly interchangeable, despite the 
fact that once assembled they may never re- 
quire replacement. 

Conditions such as the foregoing have lead 
to the division of interchangeable manufac- 
turing into two broad categories as follows: 

(1) Universal Interchangeable Manufac- 

ture, in which parts made in different fac- 

tories or organizations are required to be 
mutually interchangeable. 

(2) Local Interchangeable Manufacture, in 

which only parts made in the same factory 

or organization need to be interchangeable. 

2. Standard sizes and parts should be used 
wherever possible. 

8. The features of the details of an assembly 
should be carefully studied and design sizes 
should first be assigned to those dimen- 
sions which affect either assembly or function- 
ing, or both. (The systematic analysis involved 
in following this principle will automatically 
establish the functioning datum surfaces.) 

4. Where variations from the desired assembly 
or functioning requirements can be permitted 
only in one direction, appropriate unilateral tol- 
erances should be assigned to the relevant design 
sizes or dimensions. Where variations can be 
permitted in both directions, bilateral tolerances 
should be used. 

5. The datum surfaces established from func- 
tional considerations should be examined for 
their suitability for economical manufacture and 
inspection. If unsuitable, they must be replaced. 

6. Tolerances should be so assigned that no 
dimension is subject to conflicting limits. 

7. Fits between mating parts should be ar- 
ranged, in general, on the hole basis. The shaft 
basis should be used in special cases where the 
hole basis is not suitable. 

8. Clearances or interferences should be estab- 
lished with due regard to the effect of the toler- 
ances on gages and the extent to which the gages 
are permitted to wear. 

9. The geometric lay-out and the method of 
setting tolerances of designs for complex work 
should be scrutinized, and if necessary modified, 
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in the light of practical manufacturing and in- 
spection requirements. 

10. Tolerances should be assigned to features 
for position, concentricity, alignment, square- 
ness, flatness, and parallelism, when the control 
of these elements is important to correct as- 
sembly or functioning, or both. 

11. Tolerances should be as wide as is con- 
sistent with satisfactory functioning and should 
be examined carefully to insure that no special 
difficulties in manufacture or inspection have 
been imposed without real functional necessity. 


Specifying and Interpreting Tolerances 


Necessity for Tolerances—Since tolerances are 
necessary evils, it would be much better and sim- 
pler if they could be eliminated. They are needed 
only because of the inability of the present pro- 
duction processes to produce identical parts. 
Every effort, therefore, must be made to express 
tolerances in a clear and simple manner so as to 
minimize trouble and confusion. 


Kinds of Tolerances—Tolerances must be ap- 
plied to meet the four following conditions: 

1. Conditions of size or bulk alone. Many of 
the dimensions define elementary surfaces where 
the problem is relatively simple except for the 
extent of the tolerances. 

2. Conditions of form. These define composite 
surfaces where several interrelated dimensions 
are needed to define the form. This problem in- 
volves the application of one or more general 
tolerances to a group of constructional dimen- 
sions. Here, certain arbitrary interpretations 
with regard to their translation into inspection 
gage requirements will be needed. In addition, 
there are several types of geometrical forms that 
require special treatment. 

3. Conditions of position. These include condi- 
tions of alignment, concentricity, and symmetry, 
as well as spacing. Conditions of position also 
involve composite surfaces. Besides, they involve 
certain arbitrary interpretations concerning 
their translation into inspection gages. 

4. Conditions of Operation or Functioning. 
These require specific designs of functional 
gages. 


Tolerances Include All Permissible Varia- 
tions—The tolerances which are specified include 
all variations that can be permitted because of 
variations in the size of the gages, tools, per- 
formance of metal-working processes, and the 
like. One practice sometimes followed is to assign 
some fixed percentage of the tolerances on the 
work to the gages and cutting tools. This can be 
done in many cases where the tolerances are of 
appreciable extent. When conditions are critical 


and the permissible tolerances are small, this 
practice may not be practicable. Under such con- 
ditions, one does the best that one can, and if the 
final results are not satisfactory, either the equip- 
ment or the operating technique must be im- 
proved or the Production Design itself must be 
revised to make production feasible. 


How Tolerances Are Selected—The first com- 
pleted draft of the detail drawings represents 
the opinions (or first best guesses) of a rela- 
tively small group of individuals as to what will 
be needed for the finished product. In case of 
doubt, the first tolerances assigned are often 
made as small as it is possible to maintain them 
in actual production. Many of the original toler- 
ances are later increased when the difficulties of 
manufacture prove to be severe and larger tol- 
erances can be used without detriment to the 
functioning of the component in actual service. 
The practice of making manufacturing models 
from the first draft of the Production Design, 
before actual production is begun, usually dis- 
closes many of these conditions. 

The extent of the tolerances should be as great 
as the satisfactory functioning of the product 
will permit. Past practice on similar products, 
as recorded on revised and up-to-date detail 
drawings, is of the greatest help in this work. 
Selections can also be made from available limit 
systems. For critical conditions, however, the 
functional operation of the product is the deter- 
mining factor. This objective must be obtained 
whether or not the tolerances are the same as in 
any limit system or on any previous example. 


Relation of Tolerances to Inspection Gages— 
As previously stated, the dimensional informa- 
tion on the detail drawing specifies the require- 
ments of the inspection gages. If additional in- 
formation is needed by the shop to facilitate the 
manufacture of the component, this information 
should be given only on the operation drawing. 
It has already been noted that when a master 
gage has been verified and accepted, its actual 
size and form supersedes all the corresponding 
dimensional information on the detail drawing. 
This is also true for the inspection gage. The 
dimensional information on the detail drawing 
gives the limiting sizes for the inspection gages. 
Any condition that these gages will accept is, 
therefore, in accordance with the dimensional in- 
formation on these drawings, even though there 
may seem to be technical violations of strict geo- 
metrical interpretations. 

A change in the general design of a gage may 
necessitate altering manufacturing methods in 
order to meet the requirements of the new gage. 
Once inspection gages have been accepted, a re- 
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vision in their design is equivalent to a change in 
the actual dimensional specifications of the part 
in question. Any other interpretations will lead 
to endless argument. Hence, when detail draw- 
ings are dimensioned, the permissible conditions 
of the components must be studied in the light of 
those conditions that will be acceptable to the 
gage to be used. Once production has begun, the 
work is manufactured to suit the gages, and ad- 
justments and corrections to tools and set-up are 
made only as indicated by the gages. 

As noted before, any condition acceptable to 
the gages will persist even if it involves a techni- 
cal violation of the strict geometry of the detail 
drawing. This only emphasizes the necessity of 
making these drawings complete and correct, 
without ambiguity. This last requirement, in 
turn, makes it of the utmost importance that all 
who use these detail drawings interpret them in 
exactly the same manner. It is an unfortunate 
condition that even today the same detail draw- 
ing is interpreted in a dozen different ways in as 
many different shops—or even in different ways 
by different people in the same shop. 


Where Tolerances Are Not Specified—Some 
dimensions on a detail drawing do not require 
tolerances. Among such “untoleranced” dimen- 
sions are the constructional and calculated ones. 
In addition, other dimensions of minor impor- 
tance may not have been considered in respect 
to their extreme limits of permissible variation. 
Pressure of time or other reasons may prevent 
such features from receiving any attention at all. 
However, absence of a tolerance does not mean 
that no variation at all is permitted on such fea- 
tures. It simply means that, ordinarily, such fea- 
tures need not be checked. When questions arise 
in production that can best be answered by as- 
signing a tolerance to such a neglected feature, 
then one should be assigned. In other words, 
every effort must be made to complete all 
essentials and, if necessary, to let the non-essen- 
tials take care of themselves. Furthermore, no 
limiting condition should ever be specified that is 
not going to be actually inspected during the 
course of manufacture. 

In many cases, if a sharp corner must be re- 
moved, a simple note such as “Break Corners” 
may be adequate. If the results obtained are not 
satisfactory, this can be amended to read: 
“Break Corners, 0.062 MAX.” In other words, 
only one limiting value of the dimension may be 
necessary in some cases. This may be either the 
maximum or the minimum size and should 
be so specified. Such a feature would then be 
“to Ansure that it does not exceed the 


Tolerances for Castings and Forgings—When 
components are made from castings or forgings, 
there should be separate pattern or forging 
drawings. These drawings are primarily for the 
use of the patternmaker or diemaker. In effect, 
items such as patterns are manufacturing facili- 
ties and not a manufactured product. They are 
made in small quantities by skilled patternmak- 
ers or diemakers. Tolerances are seldom needed 
here. Any tolerances on these drawings are for 
the guidance of the patternmaker or diemaker, 
and not for the casting or forging. 

Usually the castings and forgings made from 
these facilities can have quite large tolerances, at 
least as compared with those for machined sur- 
faces. In most cases, a common tolerance for the 
majority of the dimensions can be specified on 
the purchase order to the supplier. A few of the 
dimensions may be more important and critical 
than the others, and these may have their specific 
variations stated on the purchase order. The de- 
sign size or position of any cast or forged surface 
should be shown on the detail drawing as a con- 
structional dimension when needed, but the cast- 
ing or forging tolerance should not be repeated 
here. 


Methods of Denoting Tolerances—Two differ- 
ent methods for denoting tolerances or limiting 
sizes are now in general use. One method gives 
the design size followed by the tolerance—for ex- 
ample, 2.248 — .004. If it is a unilateral toler- 
ance, there is no need to include “plus zero.” If 
it is a bilateral tolerance, a plus and minus sign 
is used before the tolerance. In effect, the specific 
notation shown says that the size should be 2.248 
inches if it were possible to make it of exact 
size. It must not be any larger, but it can be 
smaller by an amount not greater than four- 
thousandths inch. This method of expressing the 
tolerances is widely followed when the inspection 
equipment consists largely of comparators and 
standard measuring instruments. 

The other method specifies the two limits of 


2.248 
2.244 


In effect, this notation says that the size must 
not be larger than 2.248 inches nor smaller than 
2.244 inches. With unilateral tolerances, some 
study may be needed to identify the design size 
if no fixed practice is adopted as to its position 
in this notation. If the first guess as to the per- 
missible extent of the tolerances (the greatest 
that the functioning of the product will permit) 
were always the final one, and no changes were 
ever needed, it would not matter in what order 
these limits of size were given. But if the detail 


size, the one written above the other: 


sonv drawings are to be kept up to date with the 
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course of actual production in the shop, then 
changes are the rule and not the exception, and 
a standard method of identifying the design size 
is desirable. 

If the first draft of the Production Design has 
been reasonably adequate and the detail drawings 
have been dimensioned with reasonable care, 
then most of these changes will be in the extent 
of the tolerances. Many of the original tolerances 
will be found to be too exacting for economical 
manufacture and unnecessarily close as regards 
the functioning of the product. These will be in- 
creased. A very few may be found to be too great 
for the correct functioning of the product. These 
must be reduced. If the limits of size are entered 
in a random manner, with the design size some- 
times at the top and sometimes at the bottom, 
confusion results and the design size will be in- 
advertently changed at times instead of the other 
limit. The top figure is the one the eye usually 
catches first, and this should always be the de- 
sign size. The expression of the limiting sizes is 
widely followed when a complete equipment of 
special gages is provided for the inspection. 

The need of clear and definite specification of 
tolerance for the various sizes and geometrical 
relationships of every feature of every compo- 
nent introduces at times perplexing problems. 
They must be solved so that the inspection gages 
that result from the requirement expressed on 
the detail drawings will insure components that 
will assemble and operate correctly. 


Where a Functional Gage is Needed—In some 
cases, the requirements cannot be expressed ade- 
quately by the dimensions alone. Many such 
problems can be solved best and most simply by 
the detailed specification of the test or gage that 
will be used to check the specific condition. Such 
a gage is called a functional gage. Its size, form, 
and construction are dictated by the conditions 
of operation and assembly of two or more details 
rather than deduced directly from the dimen- 
sional specifications of the single detail drawing. 
Such conditions are a challenge to the ingenuity 
of the designer to devise a simple test that will 
insure the required results. If the functional 
gage is a simple one, it may be drawn directly 
on the detail drawing. If it is a complex one, it 
is drawn on a separate drawing with a direct 
reference to it on the detail drawing. In either 
case, it becomes an integral part of the dimen- 
sional specifications of the component. In other 
words, if the dimensional specifications of the 
individual part itself do not define the gage re- 
quired, then its design must be shown directly. 
Ir all cases, the information on the detail draw- 
ing must define the inspection gages. 


Summary of Principles Relating to Dimensions 
and Tolerances—The actual dimensioning of the 
features of the components on the detail draw- 
ings and the application of tolerances to these 
dimensions will be considered in subsequent ar- 
ticles. Following is a summary of the principles 
upon which they are based: 

1. No tolerance should ever be given unless 
it is to be actually tested or gaged in the course 
of manufacture. 

2. Limiting dimensions give the extreme sizes 
of the inspection gages. All limiting dimensions 
or other limiting conditions must be translated 
into specific inspection gages or test procedures. 

3. Three different kinds of dimensions are 
needed on the detail drawings of the components. 
They are as follows: 

(a) Constructional Dimensions. These are 
needed to define geometrical relations, and no 
tolerances are ever given directly on such con- 
structional dimensions. If their constructional 
nature is not clearly evident, they should be 
followed by the letters CONS. 

(b) Calculated Dimensions. These may be 
needed, at times, to establish some basic con- 
ditions from which some other dimensions are 
established. No tolerances are ever given on 
such calculated dimensions. In all cases they 
should be followed by the letters CALC. 

(c) Limiting Dimensions. These define ma- 
chined or finished surfaces essential to the 
assembly and operation of the product. The 
limiting sizes, or the design size with a toler- 
ance, must always be specified. The conditions 
so established are translated into definite in- 
spection procedures. 

4. The limiting dimensions themselves must 
meet four different conditions, as follows: 

(a) Conditions of size or bulk. 

(b) Conditions of form. 

(c) Conditions of position. 

(d) Conditions of operation or functioning. 

Consideration will next be given to the meth- 
ods of determining and expressing the dimen- 
sions and tolerances for the four different con- 
ditions of limiting dimensions and their trans- 
lation into definite inspection gages, starting 
with the conditions of size or bulk. 


* 


The United States aircraft industry today 
virtually has completed its scheduled expansion 
under the Government’s emergency program. 
Aircraft plants throughout the nation, supported 
by some 61,000 subcontractors and suppliers, are 
producing military planes at the rate of about 
1000 each month. 
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Cold-Heading and Grinding Valve 
Push-Rods for Buick Engines 


A ball is upset simultaneously at both ends of the valve push-rods, 
after which the spherical surfaces are flame-hardened and ground 


By HERBERT CHASE 


NYLiL recently, the accepted method of 
making push-rods for overhead valve 
automobile engines was to turn end fit- 

tings in automatic screw machines and insert 
these fittings into tubes cut to length. When 
Buick engineers designed the new V-8 engine, 
however, it was decided to make the push-rods 
in one piece by upsetting the ends of small- 
diameter rods cut from straightened coiled steel 


wire. This production method is faster than the 
process previously employed and, since there is 
only one piece instead of three, it also effects 
handling economies. In addition, assembly costs 
previously involved in obtaining the final part 
are eliminated. 

The valve push-rods are produced from coils 
of 9/32-inch hot-drawn, pickled, and lime-coated 
SAE 1062 steel wire. This stock is converted 


Fig. 1, High-carbon stee! wire is fed through a drawing die and into a double-end 
cold header which upsets a ball on each end of push-rod blanks cut from the wire. 
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into cold-drawn rods by being 
passed through drawing dies 
that reduce the diameter to 
0.255 inch. The operation is per- 
formed by the Ajax-Hogue wire 
drawing machine seen in Fig. 1 
installed in line with a Water- 
bury Farrel double-end cold- 
heading machine. 

The wire is straightened as it 
is fed through the drawing dies. 
From the drawing dies the wire 
goes directly into the heading 
machine through a tube that 
leads to a shearing attachment 
which cuts off the blanks to 
length. In Fig. 2, the cut-off 
blanks are seen being trans- 
ferred from the shearing attach- 
ment to two overhead fingers 
which pick up each blank in- 
dividually and lower it into a clamping die. The 
blank, held securely, is then immediately struck 
on both ends by heading dies. 

Two blows are struck on both ends of the rod 
to form the ball on each end. In the first blow, a 
portion of the blank is upset a short distance 
from the end to partially form the ball-like shape. 
After this blow, the heading dies retract and are 
elevated to bring the finishing cavity in each die 
into line with the work. The second blow is then 
struck simultaneously on each end to head the 
ball to its final upset size and shape. When the dies 
retract after the second blow, they are lowered 
to their original position, ready again to make 
the first blows on another blank. The clamping 
die next opens, and the forged push-rod is 
ejected. This leaves the clamping die ready for 
reloading at the start of the next machine cycle. 

Adjustments are so made that the blows im- 
parted on the upset ends of the work displace the 
same volume of metal. Hence, the two ends are 
duplicates and the over-all length is held within 
specific limits. There is, of course, stock allow- 
ance for subsequent machining. Upsetting pro- 
duces ball ends 3/8 inch in maximum diameter, 
which leaves sufficient stock for grinding the 
ends to true spherical surfaces that will fit mat- 
ing sockets when the push-rods are assembled 
into an engine. 

Although upsetting work hardens the metal, 
the hardness must be increased by heat-treating. 
This is done with the Cincinnati Flamatic equip- 
ment shown in Fig. 3. The rods are placed on an 


inclined magazine as illustrated, from which they 
feed automatically into position between teeth 
on end plates of a horizontal drum-like fixture 
that rotates slowly. 

After the rods have been carried past the 
highest point of the drum, both ends of each rod 
enter heating zones where jets of burning pro- 
pane gas heat the rod ends to a quenching tem- 
perature. While the rods are in the heating 
zones, a belt that moves in contact with the rods 
keeps them revolving on their own axes so that 
the bali ends are heated uniformly all around 
the spherical surfaces. The drum speed and the 
gas combustion are so adjusted that both ends 
of each rod attain the quenching temperature by 
the time that the rod reaches the bottom of the 
drum. There the rods clear the belt and drop 
into a quenching tank. The operation results 
in a hardness of from 60 to 62 Rockwell C on 
the ball ends. 

After the push-rods leave the quenching tank, 
they are transferred to Besly grinding machines 
of the type shown in Fig. 4. On these machines 
the rods are automatically fed down a magazine, 
as illustrated, into V-shaped notches provided 
around the periphery of a revolving drum. The 
rods are prevented from falling off this drum by 
a cable that runs over sheaves located above and 
to the rear of the drum. 

At the back of the drum, the rods come into 
contact with grinding wheels which are shaped 
to rough-grind the ball ends and a neck 15/16 
inch long to the inside of each ball. The rods 
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turn on their axes in the V-grooves of the drum 
as the cycle is performed. A flat surface is also 
ground on the end of each ball to insure that 
the over-all length of the push-rod will be held 
within 0.002 inch of the specific dimension. After 
the rods pass the grinding wheels, they are re- 
leased from the cables and drop from the drum 
grooves. 

The push-rods are next transferred to Cin- 
cinnati centerless grinding machines for the final 
operation. In these machines, the ground necks 
are used as guiding surfaces. The feeding side 
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Fig. 3. The valve push-rods are automati- 


cally carried through heating zones on a 
Flamatic machine and then dropped into 
@ quenching tank to harden the ball ends. 


of one of the centerless machines is illustrated in 
Fig. 5. It will be seen that this equipment is also 
provided with an inclined magazine. The rods 
are automatically fed one at a time to hooks 
which lower them into grinding position against 
a stop. When the regulating wheel advances to 
each successive push-rod, it bears against the 
necks near the ball ends and starts the rod re- 
volving as it is moved to the grinding wheel. 
There is a separate grinding wheel for each 
rod end. 

The grinding wheels start to cut at the neck. 


ey 
~~. 
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Then the grooved portion of each wheel comes 
into action and grinds the ball surface to the re- 
quired size and spherical contour. In addition, 
the flat on the ball end is ground. 

To keep the grinding wheels trued to size and 
to the correct contour, dressing is performed 
after each cut. This is accomplished by means of 
a diamond, the location of which is controlled by 
the cam seen in Fig. 6. A follower moves along 
this cam during each dressing operation to gov- 
ern the diamond movement. The cam is made in 
two pieces that meet at the diagonal slot seen 


near the center. This construction permits ad- 
justments of the two cam halves so as to insure 
correct spacing of the surfaces that control the 
over-all length of the push-rods. The adjust- 
ments are made in the lengthwise direction. 

Operation of the dresser is automatic, the op- 
erator keeping the magazine loaded with push- 
rods and checking an occasional work-piece to see 
that dimensional limits are being held. Each of 
the eight machines used for this final operation 
is capable of grinding approximately 300 push- 
rods an hour. 
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OF INDUSTRY 


The properties and new applications of 
materials used in the mechanical industries 


Cast-Aluminum Plates and Bars for 
Dies, Jigs, and Fixtures 


The availability of thick cast-aluminum plates 
and bars, machined to a high finish for tool and 
die use, has been announced by the Reynolds 
Metals Co., 2500 S. Third St., Louisville 1, Ky. 
Reynolds cast-aluminum plate and bar stock has 
a nominal tensile strength of 25,000 pounds per 
square inch, as cast, an average Brinell hardness 
of 70 (B scale), and an elongation of 0.5 per cent 
in 2 inches. It has a fine grain structure and a 
high surface finish (32-micro-inch) ; is flat (plus 
or minus 0.005 inch or less) and free machining; 
and can be welded. The casting technique used 
in its production eliminates any possibility of 
internal shrinks or voids and holds inclusions to 
an absolute minimum. 

The plate can be used for the construction of 
hydraulic press form-blocks, hydraulic stretch- 
forming dies, jigs, fixtures, and other tooling. 
It will be available in a standard width of 48 
inches and in three standard lengths of 96, 120, 
and 144 inches with thicknesses from 1/2 to 8 
inches. The large-sized cast-aluminum bars find 
important application as fixture bases on spar 
mills. The bars will be available completely ma- 
chined in widths and thicknesses up to 8 inches 
and in lengths up to 12 feet. 


Anti-Spatter Compound Reduces 
Welding Clean-Up Time 


An anti-spatter compound to increase the speed 
of welding operations by reducing the necessary 
clean-up time was recently introduced by Thomp- 
son & Co., 1085 Allegheny Ave., Oakmont, Pa. 

The compound, which is designated Thompson 
Anti-Spatter, is brushed, sprayed, or wiped along 
the edges to be welded and over an area extend- 
ing 6 to 8 inches from the weld. When the hot 
spatter from the welding operation strikes the 
compound, it will not adhere to the metal and 
thus can be easily wiped off without grinding 
or using power-driven wire brushes. 

There are two types of the compound: No- 
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Clean (SO-327), which provides a firm founda- 
tion for paint and need not be removed before 
priming; and Pickle-Off (SO-317), for use where 
the job is to be pickled and with chromium or 
stainless steel, where ease of removal is a de- 
sirable feature. The compound may be used in 
all kinds of weather. It causes no glare and has 
no disagreeable odor. 


Black Finish for Stainless Steels and 
Cast and Malleable Irons 


A process for blackening stainless steels and 
cast and malleable irons, called Black Magic S.S., 
has been developed by the Mitcheli-Bradford 
Chemical Co., 2446 Main St., Stratford, Conn. It 
is a one-salt mixture, one-bath process operating 
at a temperature of 225 to 260 degrees F. Immer- 
sion in the blackening solution from five to fif- 
teen minutes produces a lustrous, adherent black 
finish which will not chip, flake, or peel. 


Silver-Bearing Solder Applied 
with Torch or Iron 


All-State No. 430 silver-bearing stainless-steel 
solder, which is applicable with a soldering iron 
or torch at 430 degrees F., has been developed 
by the All-State Welding Alloys Co., Inc., White 
Plains, N.Y. It is said to cost less than silver 
brazing alloys and is easy to apply. The solder 
contains no lead, zinc, or cadmium, and can be 
chromium-plated. 

Some of the physical properties of soldered 
stainless steel, copper, brass, and other metals 
are tensile strength, 10,000 to 28,000 pounds per 
square inch; shear strength, 10,000 to 15,000 
pounds per square inch; and elongation in 2 
inches, 10 to 28 per cent. Recommended applica- 
tions include electrical connections, corrosion- 
resistant assemblies, and fabrications to operate 
at temperatures too high for lead-tin solders. It 
can also be used on copper tubing and refrigera- 
tion coils that come in contact with foodstuffs. 
No. 430 is available in 1/16-, $/32-, and 1/8-inch 
wire on 1-pound spools and in 5-pound ingots. 


Blackening Compound for Stainless 
Steel and Malleable Iron 


Dulite 3-0 Black, a ferrous metal blackening 
compound, has been introduced by the Du-Lite 
Chemical Corporation, Middletown, Conn. Par- 
ticularly effective for stainless steels, this com- 
pound will also produce a non-fading black finish 
on malleable iron. The maximum operating tem- 
perature required for processing is 240 degrees 
F. The compound is supplied in the form of a dry 
salt and may be mixed as needed. 


Water-Soluble Powder Used for 
Rust Prevention 


A mildly alkaline, water-soluble material used 
in a concentration of 1 ounce per gallon has been 
made available by Enthone, Inc., 442 Elm St., 
Dept. M, New Haven, Conn. Enthone Compound 
NR-31, as the product is called, can be used in 
still or spray wash tanks. During tests, treated 
parts have been protected against rusting in 
a 100 per cent humid atmosphere for periods of 
several weeks. Compound NR-31 is recommended 
for the prevention of rusting following cleaning, 
pickling, descaling, burnishing, and tumbling. 
_It is readily removed by washing with water. 


Dry Acidic Salt for Scale and 
Rust Removal 


A dry acidic salt mixture which, when mixed 
in the proportion of 2 pounds of salts to 1 gallon 
ef water, will remove scale and rust is being 
marketed by the Mitchell-Bradford Chemical Co., 
2446 Main St., Stratford, Conn. “Quick Pik,” as 
it is called, contains an inhibitor and also a foam- 
ing agent. This agent minimizes the attack of 
the acid on the base metal and produces a foam 
which covers the surface of the solution, elimi- 
nating acid spray and reducing fumes to a min- 
imum. The solution can be used in a temperature 
range of from 70 to 150 degrees F. 


A Synthetic Hard Rubber that Resists 
Chemicals and Heat 


A heat- and chemical-resistant synthetic hard 
rubber compound called “Ace Temperon” has 
been brought out by the American Hard Rubber 
Co., 93 Worth St., New York City. This nitrile 
rubber (Buna-N) material exhibits great rigid- 
ity. It is available in the form of molded parts 
and sheet, rod, and tubes for machining a wide 
variety of shapes. Large fittings may be produced 
by forming sheets of the material around cores 
or mandrels while still soft, prior to vulcanizing. 
Standard pipe and fittings are made in the same 
manner. 


Universal Cleaning Spray for Hand 
Spray Gun Application 

Kelite Spray White is a new industrial cleaner 
being marketed by Kelite Products, Inc., 1250 N. 
Main St., Los Angeles 12, Calif. This cleaner, 
applied by a hand-sized pressure spray gun, 
safely removes grease, oil, wax, dirt, ink, light 
carbon, and other objectionable deposits from 
a variety of work-piece materials. 

It cleans rapidly without heat, odor, fumes, 
solvents, fire hazard, or danger to the skin by 
spraying and wiping. Hard rubbing or scouring 
is seldom required. The spray gun is charged 
with air pressure from any source, and holds 
enough cleaning material for several hours of 
average cleaning. 


Stainless-Steel Filter Material 
with High Tensile Strength 


The availability of a porous stainless-steel 
filter sheet, designated Grade X, has been an- 
nounced by the Micro Metallic Corporation, 35 
Sea Cliff Ave., Glen Cove, N.Y. The sheet is duc- 
tile, has a tensile strength of 25,000 pounds per 
square inch, and has a smooth surface. Thickness 
tolerances of plus or minus 0.002 inch are main- 
tained in the manufacture of these sheets. The 
sheet material is available in thicknesses of 
0.020 to 0.125 inch with a mean pore opening of 
10 microns. 


Casting impregnation Process 
Prevents Corrosion 


A process for the impregnation of castings to 
make them impervious to the corrosive attacks 
of non-inflammable hydraulic fluids, as well as 
to insure the elimination of micro-porosity, has 
been announced by the Polyplastex International 
Corporation, Inc., 441 Madison Ave., New York 
City. This polyplastic “MC” process has been 
used to impregnate parts in systems that employ 
the hydraulic fluids, and more recently to im- 
pregnate mortar shell castings. Manufacturers 
and special service industries such as heat-treat- 
ing plants, platers, and anodizers, can be licensed 
to use this process. 


Magnesium-Alloy ingot for Use in 
Die-Casting 


To lower melt loss and increase efficiency when 
using magnesium for die-casting, the Dow Chem- 
ical Co., Midland, Mich., has developed a mag- 
nesium alloy containing beryllium. It is desig- 
nated Dowmetal AZ91B, and has now been made 
available in ingot form for the commercial mag- 
nesium die-casting industry. 
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and food freezers consist of fifty thin steel 

fins into which a bent steel tube is pressed. 
The condenser fins are stamped from 0.012-inch 
thick cold-rolled steel, and the coils are bent from 
1/4-inch diameter Bundy steel tubing, having a 
wall thickness of 0.028 inch. Methods employed 
at the Nashville plant of Crosley for rapidly 
forming and assembling these parts will be de- 
scribed in this article. 

The fins, one of which is shown in Fig. 1, 
are pierced, extruded, and cut off from 4-inch 
wide steel coil stock in a three-station progres- 
sive die mounted on the Minster 22-ton press 
shown at the left in Fig. 2. The stock is auto- 
matidally> Mfirst» station where - the 


Ona for Crosley refrigerators 
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At the second statiumwfbeieapipeelh dae" operation of the press is possible. 


By RALPH WAGNER 
Chief Tool and Process Engineer 
Crosley Division 
Aveo Mfg. Corporation 
Nashville, Tenn. 


the edges of the partial holes are extruded to a 
depth of 1/16 inch, thus developing a diameter 
which will produce a light press fit on the con- 
denser coil. Fins are cut off to the required 6 1/4- 
inch length at the third and final station of the 
progressive die. 

Attached to the die-shoe at the exit end of the 
progressive die is a unique mechanism for auto- 
matically stacking the cut-off fins in a box with 
the correct spacing between fins required for as- 
sembly on the coil. The mechanism is connected 
to the press ram by levers and a rack and pinion, 
so that the vertically positioned, fin-holding box 
is automatically lowered the required amount 
after each press stroke to receive the fin as it is 
cut off from the strip stock. 
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Condenser Coils and Fins 


To prods 
| 
} 
Fig. 1. Condenser fin stamped from 0.012- = " a 
inch thick cold-rolled steel. Fifty of these fins 


are pressed onto a tubular coil. 


Tubes for the condenser eoils are cut to the 
required length and bent around a 7/8-inch 
diameter mandrel with a shoe type bending fix- 
ture that is actuated by hand. A total of seven- 
teen 180-degree bends, having a radius of 7/16 
inch, are made by gaging one end of the tube 
against fixed stops. Bent portions of the com- 
pleted coil are flattened to fit the pierced slots in 
the fins. Also, the two ends of each condenser 
coil are bent and flared to accommodate the re- 
quired connections. : 


In assembling the condenser coils, a box con- 
taining fifty equally spaced fins is clamped to a 
bench fixture, Fig. 3, and a plate—on which are 
suspended reinforcing fingers that fit between 
and back up the fins—is pneumatically lowered 
into position. Then a bent coil is fitted into the 
grooves of a special head mounted on the piston- 
rod of a large air cylinder. When the cylinder is 
actuated, as shown in Fig. 4, the coil is pushed 
into the pierced holes in the fins. 

After the piston-rod of the air cylinder has 
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been retracted, the assembled condenser is re- 
moved from the fixture and dropped out of the 
stacking box. The light press fit of the fins on 
the tube keeps the fins properly aligned without 
the need for spacers or other fastening means. 
The empty box is returned to the fin stamping 
press. Mounting brackets are attached to the 
assembly by silver soldering, and the completed 
condenser, such as the one seen in the heading 
illustration, is hung on a conveyor for cleaning 
and painting with black japan enamel. 
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Industrial Use of Radioisotopes 


In the six and a half years the Atomic Energy 
Commission has been distributing radioisotopes, 
it has made over 32,000 shipments to some 1200 
institutions, about 40 per cent of them industrial 
firms. The Carborundum Company, using radio- 
active gages to measure the thickness of coated 
abrasives and final product, expects to save 
enough money on rejects and shut-downs in a 
few months to pay for the gages. 


Fig. 4. Condenser coil, formed by bend- 
ing 1/4-inch diameter tube, is pressed 
into fins (right) by the piston-rod of an 

air cylinder. 


spaced fins is clamped in a bench fix- 
. 


Volatile Corrosion Inhibitor Insures 


Rust-Free 
Die Sets 


By DAVID MYERS, 
Production Manager 
Producto Machine Co. 
Bridgeport, Conn. 


Fig. 1. Condition in which die sets used to arrive in cus- 
temers’ plants when they were coated with grease to pre- 


N the business of manufacturing some 800 
sizes of die sets, the Producto Machine Co. 
has had the periodic problem of die sets rusting 
during shipment. Normally, the method employed 
to protect the precision machined surfaces of 
these die sets, regardless of size, has been to 
coat them with a light oil and a grease. The 
grease had to be melted and compounded with 
a solvent in order to employ the brush method 
of coating the sets. In spite of this, rusting 
occurred, particularly on shipments that required 
from three to four weeks. 
Also, customers objected to the task of re- 
moving the grease, even if no rust was present. 


die-blocks arrive in shipping 
coated with a light olf and 
for ing in wood boxes 


vent rusting during shipment 


Fig. 1 illustrates the condition in which many 
die sets used to arrive in customers’ shops. It 
was necessary to remove the grease, as well as 
sawdust and wood scraps which had fallen on 
the die set. The use of grease as a protective 
coating made the likelihood of accident a distinct 
problem, and the handling of slippery die sets 
was a constant hazard to employes. 

The problem of shipping precision machined 
products is particularly acute in winter, because 
the “shooks,” or broken down box frames, are 
received in a damp condition. As a result, the 
die sets were being shipped in a continually 
moist atmosphere, and corrosion persisted de- 
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spite the oil and grease protection. Actually, the 
physical act of packing, where the shipping per- 
sonnel handled the die set before the grease was 
applied, was the basic problem. Hand perspira- 
tion set up a chemical reaction that developed 
corrosion before the protective medium was 
brought into action. 

About two years ago, as the result of exhaus- 
tive research, a new product just then appearing 
on the industrial market was tried. This was 
a volatile corrosion inhibitor being marketed by 
the Shell Oil Co., called VPI, which was intended 
to prevent corrosion in the presence of moisture 
and moisture-bearing air. 

A test shipment was made using this crystal- 
line salt, about thirty sets being packed with 
VPI sprinkled in the bottom of the boxes. On 
arrival in San Francisco, about four weeks later, 
the sets were found to be absolutely rust-free. 
They could be put in use immediately, without 
the necessity of removing messy grease com- 
pound. Since that time, thousands of die sets 
and accessories have been received with no evi- 
dence of rust. 

The procedure is quite simple and surprisingly 
effective. Precision machined die sets and die- 
blocks arrive in the shipping room coated with 
a light oil and ready for packaging, as seen in 
Fig. 2. Before the die sets are put into the 
wooden boxes, the bottom of the boxes are 
sprinkled with VPI, using a perforated can as 
shown in Fig. 3. The die sets are then secured 
in the box, Fig. 4, and the cover nailed on. The 
powder begins to vaporize, and the box cover 
acts as a barrier against the escape of the vapor. 

The economy of this new method is rather 
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tom of all boxes before die sets to 
be shipped are enclosed 


obvious. There are savings on the volume of 
protective grease formerly used and in the man- 
hours required for application. Most important 
of all, however, this procedure permits improved 
service, and the customer can immediately set 
up his dies on the punch-holder and base without 
the necessity of removing grease. 

This product, VPI, comes under the classifica- 
tion of a nitrate salt (dicyclohexylammonium 
nitrate). Actually, the vapor from the crystals 
condenses on metal surfaces or dissolves in con- 
densing moisture. Steel surfaces cannot be pro- 
tected by VPI in open areas as there must be 
a barrier to prevent escape of the protective 
vapor. Hermetic sealing, however, has not been 
found necessary. 

Although the shaking of crystals into the 
bottom of the box has been found to be a most 
effective method of assuring adequate rust pre- 
vention at Producto, other companies use differ- 
ent methods. Some concerns dissolve the crystals 
in alcohol and water and spray the solution on 
the surfaces. Others use the solution as a dip 
for parts in the process of machining operations. 

The corrosion inhibitor can also be coated on 
kraft paper and used as a wrap, a method which 
was found to be too expensive for shipping some 
800 different sizes of die sets. Machine manufac- 
turers are also protecting equipment by enclos- 
ing a few grams of VPI in muslin bags and 
hanging them from various parts of the machine, 
never farther than two feet from the surface to 
be protected. 

The duration of protection depends on the 
amount of inhibitor used and how fast it is lost 
by package leaks and decomposition. Applied 
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Fig. 4. Die sets are immediately 
placed in boxes on top of volatile 
corrosion inhibitor powder, which 
begins to vaporize. The box cover 
serves as an effective vapor barrier 


liberally, for added guarantee of protection, the 
amount required is still small. As a matter of 
fact, 12 pounds takes care of a month’s shipment 
of die sets. It is the cheapest source of rust pre- 
vention found to date at Producto, and the con- 
clusive results obtained indicate that the pro- 
cedure will undoubtedly be used for some time 
to come. 

Physically, VPI is a white, crystalline solid 
that melts at 310 degrees F. without decompos- 
ing. The pH of its water solution is 7 and it is 
practically odorless. One gram saturates about 
20,000 cubic feet at room temperature. The com- 
pound is moderately soluble in water, very sol- 
uble in methyl alcohol, slightly soluble in low 
molecular weight polar solvents, and practically 
insolvent in hydro-carbons, as has been deter- 
mined from past experience. 


Many different fixtures such as the 
one shown can be quickly made with 
the industrial “Erector set’’ contain- 
ing a total of 450 blocks, clamps, 
bolts, bushings, and other parts. 
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Jigs and Fixtures Quickly Assembled 
with “Erector Set” 


Substantial savings are being achieved by the 
General Electric Co.’s J-47 jet-engine plant at 
Evendale, Ohio, through the use of an industrial 
“Erector set” for making jigs and fixtures. The 
set is composed of interlocking blocks, clamps, 
bolts, bushings, and other parts, as seen in the 
illustration, which can be assembled in an almost 
infinite number of combinations. 

The set, based on the Wharton universal jig 
and fixture system, consists of about 450 pieces 
used to assemble jigs and fixtures for machining 
and assembling small quantities of parts. Tool- 
makers can quickly assemble dependable tempo- 
rary tooling to almost any design. The job com- 
pleted, the tooling can be disassembled for re-use. 


In Shops Around 


Camera highlights of some in- 

teresting operations performed 

in various metal-working plants 
throughout the nation 


Cleaning jet-engine fuel control parts at the Holley 

Carburetor Co., Detroit, Mich., with a General Elec- 

tric ultrasonic generator. Operator places part to be 

cleaned in solvent bath, where it will be subjected 

to intense high-frequency sound waves produced 
by quartz crystal transducer. 


Roll-welding fuel manifolds to 
jet-engine exhaust cones at 
Solar Aircraft Co., San Diego, 
Calif. Special Taylor Winfield 
seam welder has upper elec- e 
trode that rolls around circular 
path while work remains sta- 
tionary. Lower electrode is es- 
sentially a work clamp. The ma- + 
chine features adjustable circle 
size and rolling speed, and can 
be readily converted to conven- 
tional circumferential or longi- 
tudinal welding. 
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A company-designed multiple 
flush-pin gage in use on disc- 
shaped part at Wood-Ridge, 
N. J., plant of Wright Aeronauti- 
cal Division, Curtiss-Wright Cor- 
poration. Indicator, removable 
for use with other similar gages, 
provides inspection accuracy. 
Top of gage beam is held to 
mean dimension of part, and 
serves as reference surface. Car- 
bide-tipped checking points are 
not stepped, as in conventional 
flush-pin gages. 


Centering a “Double Zero” roller bearing on 
a magnetic chuck at the Timken Roller Bear- 
ing Co., Canton, Ohio. Outer race, already 
finished, is being indicated to within 0.00002- 
inch run-out before finishing inner race on 
internal grinding machine. With chuck at 
partial holding power, part is tapped to “run"’ 
by eye, then precisely centered by means of 
the Cleveland Indi-Ac electronic indicator. 


Obtaining varying angle along aluminum die 
form-block on a special Orton tilt shaper at 
the Ryan Aeronautical Co., San Diego, Calif. 
Cutter-head unit and motor are mounted on 
an adjustable quadrant. As one operator 
feeds work into cutter, another operator con- 
tinuously adjusts angle of cutter by means of 
handwheel, bringing pointer on protractor 
scale to conform with readings on template. 


N exceptionally accurate polygon having 
A twenty-four sides has been constructed 
by the National Bureau of Standards to 
serve as a basic standard of angular measure- 
ment. Made of precisely machined and polished 
gage-blocks accurately positioned on a circular 
baseplate with 15-degree angles between ad- 
jacent faces, the polygon permits the comparison 
of an “unknown” angle with consecutive angular 
intervals until the total of such intervals equals 
an integral number of perfect or 360-degree 
angles. 

The polygon, seen in Fig. 1, was designed 
primarily for use in the calibration of the 15-, 
80-, and 45-degree angle-blocks of the master 
sets which industry uses to control the shape of 
mechanical parts. The principle of the device, 
however, is expected to find considerable applica- 
tion in routine angular measurements for optical 
and mechanical work. 

Calibration of an angle-block by means of the 
polygon consists essentially in comparing the 
angle-block with one or more angular intervals 
of the polygon. Angles are measured by sighting 
an autocollimator on the two faces which define 
an angle, as seen in Fig. 2, and then determining 
the angular difference between the two settings. 
Each polished face acts as a plane mirror and 
a sharp image of the autocollimator cross hairs 
is formed. 

In practice, any error present in the calibra- 
tion of the polygon is eliminated by comparing 
the angle-block with a sufficient number of con- 
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A Precise Angular Standard 
Made from Gage-Blocks 


secutive intervals to include an integral number 
of polygon rotations or circuits, that is to say, 
an integral number of perfect 360-degree angles. 
In this way it has been possible to determine the 
angles of master blocks with errors of approxi- 
mately 0.1 second. 

The mechanical requirements for a standard 
polygon of the requisite accuracy for this type 
of work are quite rigorous. For example, the 
defining surfaces must be flat to one or two 
millionths of an inch over practically their entire 
area, the surface roughness of the faces must 
average less than 0.5 micro-inch r.m.s., and the 
variations in the angle between the defining faces 
and the axis of the polygon must not be greater 
than 15 seconds. 

To fulfill such requirements, it was decided 
to assemble the polygon by fastening gage- 
blocks—which were already available with satis- 
factory defining faces—to a circular baseplate 
in such a way that their outer faces would form 
the standard polygon. To keep the diameter of 
the plate within reasonable limits, the gage- 
blocks were placed in two layers of twelve each. 

The circular base of the polygon is 0.75 inch 
thick and 8 inches in diameter. It was made of 
oil-hardened steel and heat-treated for maximum 
dimensional stability. After hardening, the base 
was ground on both sides and then hand-lapped 
until the error in parallelism of the two surfaces 
was less than 0.0001 inch, and the maximum 
error in flatness of each surface was less than 
0.00006 inch. A rather high finish was imparted 
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Fig. 2. Calibration of a 45-degree angle-block by means cf the standard polygon seen in Fig. 1 


to one surface in the final lapping so as to per- 
mit easy wringing of the special gage-blocks in 
the required position. 

Modified 0.750-inch, rectangular gage-blocks 
were used for the defining faces. All four lapped 
sides were flat within 0.000005 inch and adjacent 
sides were square within 2 seconds of arc. The 
surface roughness of each of the sides was less 
than 1 micro-inch r.m.s. This was reduced still 
further by polishing with a cloth lap. The thick- 
ness (nominally 0.375 inch) of the twenty-four 
blocks in the group varied less than 0.00003 inch. 
The bottom layer of blocks was so selected that 
adjacent blocks did not differ in thickness by 
more than 0.00001 inch. This permitted at least 
partial wringing of the blocks in the upper layer 
to those in the lower layer, and reduced distor- 
tion arising from the pressure of the clamping 
screws. 

Twenty-four tapped holes in the baseplate 
permitted the use of the same screws for fasten- 
ing both the upper and lower layers of gage- 
blocks. The holes were countersunk and then 
counterbored to a depth of 1/4 inch to minimize 
distortion of the base caused by tension of the 
clamping screws. 

The positioning of the gage-blocks on the base- 
plate was carried out on a carefully adjusted 
rotary table with the aid of 15-, 30-, and 45- 
degree angle-blocks, a solid square, and an auto- 
collimator. The 0-, 90-, 180-, and 270-degree faces 
were positioned by means of the square, and the 
intermediate faces by adding or subtracting 15-, 
30-, and 45-degrees from these positions. 

Two autocollimators and a rotary table were 
used in calibrating the polygon. The polygon was 
mounted on the rotary table, and each autocolli- 
mator was placed on a substantial iron base with 
its optical axis in line with the junction of the 
upper and lower layers of blocks. To preveni 


dimensional changes in the surface plate owing 
to the body heat of the observers, the entire 
apparatus, except for parts of the autocollima- 
tors, was enclosed in an insulated box. Each 
autocollimator was centered on the appropriate 
polygon face by viewing the image of the cross 
hairs with a low-power microscope. 

After recording the readings of the two auto- 
collimators for one angular interval, the rotary 
table on which the polygon was mounted was 
then turned to present the faces of the adjacent 
angular interval. This process was repeated until 
every interval of the same nominal size had 
been measured and the circuit closed. In order 
to provide corrections of equal precision for all 
intervals, 552 measurements involving 76 clo- 
sures were made to obtain all possible sums of 
consecutive angles. From these measurements 
corrections were derived statistically for each 
interval. 

Although the polygon was designed primarily 
as a master for angle-blocks, similar assembled 
polygons should prove useful in a variety of 
fields. For example, simple polygons of a few 
blocks could easily be assembled for use as mas- 
ters or gages in optical or machine work. 

The polygon is also well suited to the calibra- 
tion of circular dividing equipment such as rotat- 
ing tables. Alone it:permits the calibration of 
15-degree intervals; used in conjunction with 
other similar polygons it will measure intervals 
as small as 1 degree. The ease and precision with 
which defining faces can be positioned on an 
assembled polygon suggest the possibility of 
constructing a single polygon having, in addition 
to the usual larger intervals, one or more blocks 
set at such angles as to subdivide the principal 
intervals. The construction of such a polygon is 
now under way at the National Bureau of Stand- 
ards in Washington, D.C. 
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Design of 


N air-powered hydraulic system is one in 
A which compressed air provides the energy 

and oil provides the control element. A 
correctly designed and applied air-powered hy- 
draulic system combines the simplicity, conven- 
ience, and energy-storing features of compressed 
air with the smoothness and flexibility of a con- 
ventional hydraulic system. Such a system, how- 
ever, supplements but does not replace conven- 
tional hydraulic circuits. 

The principle of air-powered hydraulics is not 
new, but it is only in recent years that its appli- 
cation has become widespread. Most applications 
have been made by means of commercially avail- 
able standard units which the customer attaches 
to his own machine. The drilling units made by 
the Delta Power Tool Division of the Rockwell 
Mfg. Co. are, however, built around a sealed air- 
powered hydraulic system and are designed to 
be an integral part of a production machine. 

There are basically two air-powered hydraulic 
systems in use. The more common system utilizes 
one cylinder for the compressed air to furnish 
the power, and a second one for oil, to provide 
a dashpot-like control element. The two cylinders 
are connected mechanically, sometimes with an 
adjustable backlash to furnish rapid approach. 

The second system may use two or more cyl- 
inders, but in each cylinder one side of the piston 
contains air for the driving force, and the other 
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an Air-Powered 


side oil for control. The main cylinder is the 
power cylinder of the system and the others act 
only as receivers or reservoirs. In some cases, 
the secondary cylinders may be replaced by 
a reservoir with oil coming up from the bottom 
and air on top. The position of the cylinders 
relative to each other is immaterial, since they 
are connected hydraulically rather than me- 
chanically. This makes it possible to insert con- 
trol means in the connecting piping and achieve 
a control that functions in a manner very simi- 
lar to a conventional hydraulic system. Also, in 
this system the receiving cylinders can be made 
large so as to take care of normal leakage and 
volume changes. 

Delta drill units, such as the one shown in 
Fig. 1, are typical of this second system. Since 
no cams are employed, these air-powered hy- 
draulie drill units can be quickly and easily set 
up. Three infinitely variable adjustments provide 
positive, accurate control of the length of rapid 
approach, the feed, and the depth. Power feed 
is hydraulically controlled, independent of motor 
and spindle speed. Compressed air provides the 
force (on a sealed, pumpless hydraulic system) 
to move the spindle forward, thus completely 
eliminating lost motion and backlash. 

From the flow diagrams of this unit, Fig. 2, 
it can be seen that the air-hydraulic system 
involves only three major moving elements. 
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Hydraulic Drilling Unit 


By CLARENCE JOHNSON, Development Engineer 
and 
PAUL BUTZIN, Director of Engineering 
Delta Power Tool Division, Rockwell Mfg. Co., 
Pittsburgh, Pa. 


These elements are the main power piston A, 
(which is integral and concentric with the quill 
or spindle-carrier B), the floating feed control 
piston C, and the floating rapid approach control 
piston D. A body of oil is sealed between these 
movable pistons, and, as compressed air from 
the shop supply line is alternately applied to the 
ends of the hydraulic circuit, the oil will flow 
back and forth through the valve system, there- 
by controlling the movement of the pistons. The 
pressure of this oil is also imposed on a limit 
switch P in the cycle control unit F by means of 
an actuating bellows O. 

The start of the cycle is shown at the top of 
Fig. 2. Compressed air has been applied to the 
left-hand side of the main piston A by the four- 
way, solenoid-operated valve H, thus forcing oil 
from the main cylinder to the upper control ele- 
ments and exhausting air from the rapid ap- 
proach piston D and feed piston C. The main 
piston will move forward (toward the right) 
rapidly, at a rate governed by the resistance of 
the oil channels. 

Oil flowing from the chamber around quili B 
cannot enter the feed cylinder due to the ball- 
check valve K, and therefore enters the rapid 
approach control cylinder and moves the rapid 


Fig. 1. Air-powered hydraulic drilling unit 
having infinitely adjustable feed rates from 
0 to 180 inches per minute 


traverse piston D against its adjustable stop- 
screw J, as shown in the center of Fig. 2. The 
rate of rapid traverse of the quill can be con- 
trolled through a wide range by adjustments of 
the rapid approach metering valve L, which is 
located in the oil passage between the main 
cylinder and the rapid approach control cylinder. 
The distance of rapid approach is easily varied 
by changing the position of stop-screw J. 

After the rapid approach control piston has 
reached its stop —and if the feed rate adjust- 
ment valve M is completely closed — the main 
piston or quill will go no further. However, if the 
feed adjustment valve is open to obtain the de- 
sired feed rate, the quill will feed forward by 
allowing hydraulic fluid to meter through the 
adjustable orifice into the feed control cylinder. 
As the quill feeds forward, thus displacing oil 
from the main cylinder, the feed piston will float 
back freely to accommodate this oil in the feed 
cylinder. The back pressure of the trapped oil 
in front of the main piston prevents the quill 
from lunging forward should the load suddenly 
disappear (which happens when a drill breaks 
through the work). 

The quill and spindle will advance at a prede- 
termined and controlled rate until the positive, 
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but adjustable, final depth stop-nut N is reached, 
as shown at the bottom in Fig. 2. When the 
quill movement is arrested by the depth stop-nut, 
there will, of course, be an instantaneous fluid 
pressure drop within the hydraulic system. This 
drop in fluid pressure will allow the bellows O 
in the cycle control unit F to retract. 

The motion of the bellows due to the drop in 
oil pressure actuates limit switch P, which elec- 
trically reverses the four-way solenoid air valve 
H. As the valve is reversed, air pressure will be 
exhausted from behind the main piston, and 
applied to both the feed and rapid approach 
control pistons. The control pistons will thus 
force hydraulic fluid back into the main quill 
cylinder, returning the spindle rapidly to the 
full retracted position. Here the quill resets the 
cycle control unit through pin G and switch E, 
and the cycle may be repeated. The retraction 
metering valve Q is fully adjustable, and pro- 
vides a means for regulating the rate of rapid 
return of the quill. 

As shown at the top when the quill is returned 
to its fully retracted position, the rapid approach 
cylinder is completely scavenged of all hydraulic 
fluid. This is not true of the feed cylinder, which 
contains a reserve supply of hydraulic fluid. The 
reserve supply of fluid permits continuous duty 
of the air hydraulic system for well over 150,000 
full-stroke drilling cycles before additional hy- 
draulic fluid need be added to the system. 

There is also a means within this hydraulic 
system to obtain back feed of the spindle through 
the same adjustment that provides for forward 
feed. This unique system allows the drill unit 
to be utilized for such operations as back spot- 
facing and tapping. To take advantage of the 
back-feed provisions, all rapid traverse of the 
drill unit must be eliminated. This can be ac- 
complished by threading in the rapid approach 
adjustment rod to prevent any motion of the 
rapid approach control piston. The rotary ball- 
check valve is placed in the back-feed position, 
which closes the free flow passage of fluid from 
the feed control cylinder to the main cylinder 
of the drill unit. When this valve is in the closed 
position, the drill unit quill will feed back at the 
same rate that it fed forward, since the hydraulic 
oil flowing from the feed cylinder to return the 
quill must meter through the same adjustable 
valve as on the forward stroke. 

Original designs of these air-powered hydraulic 
drilling units were expensive to manufacture, 
and some difficulties were experienced in both 
cperation and maintenance. The greatest source 
of trouble was the pressure-operated switch. 
Originally, a double-action limit switch was used, 
the switch being operated by a cam in one direc- 
tion and by a hydraulic piston responsive to pres- 
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sure changes in the other direction. This ar- 
rangement was extremely sensitive with regard 
te the location of the switch, and was further 
complicated by the fact that it was necessary to 
prevent leakage of hydraulic fluid in the actuat- 
ing cylinder of the switch. However, friction had 
to be kept at a minimum so as to retain sensi- 
tivity of response to pressure changes. Another 
difficulty was the necessity of opening up the 
hydraulic line every time the switch assembly 
required service. This resulted in leakage of 
hydraulic fluid and the entrance of air into the 
hydraulic system. 

To overcome the difficulty, the hydraulic 
actuating cylinder of the switch mechanism was 
replaced with a bellows. Also, in order to mini- 
mize failures, the plunger attached to the bellows 
was arranged with fixed stops so as to limit 
deflection within the bellows and avoid over- 
travel. An adjustable spring device to control 
the operation of the bellows and a mechanism 
to cause the bellows to trip the switch at a pre- 
determined pressure drop were also provided. 
The double function of the original limit switch 
was divided by employing two separate limit 
switches. The entire assembly was mounted in 
a plastic enclosure so that the unit could be re- 
placed in a short time when service was required, 
without opening the hydraulic circuit. 

The hydraulic cylinders of the drill unit must 
have hard, smooth surfaces that will resist 
corrosion when subjected to moisture entrapped 
in the air system. Originally, the control cylin- 
ders were made of stainless steel and the main 
body cylinder of Meehanite cast iron. The stain- 
less-steel cylinders were difficult to machine, and 
the Meehanite cylinders had to be chromium- 
plated and reground. To overcome these diffi- 
culties, all cylinders were made from seamless 
drawn tubing which was coated with a flash- 
chromium-plating. Although finishes obtained 
in this way were satisfactory, the surfaces did 
not resist corrosion sufficiently. 

It was then decided to put a brass liner inside 
the cylinders to overcome the corrosion problem 
and to flash chromium-plate the brass liners to 
provide a hard, wear-resistant surface. This 
method proved to be economical and relatively 
simple in production, and provided strong 
steel cylinders with smooth, hard, and corrosion- 
resistant surfaces. 

The development of the quills, which also serve 
as the main piston of the drill head, resulted in 
some interesting problems. Oil leakage had to be 
reduced to a minimum, since the reserve was 
small and air had to be kept from leaking into 
the oil. Some sealing problems were encountered 
because the quills are often covered by a mixture 
of chips, dust, oil, and grease. Many seals were 
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Fig. 2. Flow diagram of air-powered hydraulic drilling unit seen in Fig. 1. Start of power stroke 
is shown at the top, controlled power feed stroke at the center, and return stroke at the bottora. 
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tried before it was found that O-rings were best. 
However, a number of problems had to be solved 
before even they were satisfactory. 

It was found that where the rings would hold 
the air under static conditions, they would let 
air leak rather rapidly when the differential pres- 
sure across the ring exceeded 50 pounds per 
square inch under dynamic conditions. Where 
high differential pressures occurred, the problem 
was solved by using two O-rings and venting the 
space between them to the atmosphere. It was 
also found that under some conditions air would 
actually get by the O-ring when the only pres- 
sure differential was that produced by the fric- 
tion of the O-ring itself. This condition existed 
on the floating pistons and was solved by using 
two rings, contrary to recommended practice. 

With the relatively low pressures employed, 
it was found that the squeeze recommended was, 
in general, satisfactory. It was also found that 
the clearance between the piston and the cylinder 
wall could be increased and that the finish on the 
rod and cylinders had to be 10 micro-inches or 
less in order to prevent leakage. 

To preserve this smooth surface finish, it was 
attempted to eliminate metal-to-metal contact 
on walls and bearings sealed by O-rings. In the 
case of the floating pistons, the best way to 
preserve the finish was to carry each one on two 
Q-rings, with a clearance of about 0.015 inch be- 
tween the pistons and the cylinder walls. On the 
main piston and quill of the larger drill units, 
the quill was supported on bearings outside of 
the oil chamber, with enough clearance at the 
seal so that metal-to-metal contact was avoided 
where these sliding members passed through. 
However, in the case of the smaller units, the 
bearing had to be placed in the seal of the quill. 

A number of materials were tried at this bear- 
ing point. The final solution was a babbitt lining 
of this bearing adjacent to the O-ring. With this 
design, the hard foreign particles become im- 
bedded in the soft babbitt without damaging the 
hardened sleeve on the quill. A test unit has 
been operated in excess of 15,000,000 cycles with- 
out replacement of any parts or O-rings. This 
test unit has shown no increase in leakage, and 
the quill has acquired a mirrorlike finish. 

The feed valves employed on the drill units 
are an entirely new design, and have been proved 
satisfactory. The movable portion of the valve 
fits closely into a lapped hole of the valve body; 
upon rotation of the valve, axial movement is 
obtained by the use of a standard thread. The 
end of the valve stem slides over a triangular 
hole that is the orifice for controlling the flow 
of hydraulic fluid. A triangular hole was used to 
obtain relatively uniform change in the rate of 
flow for each increment of valve stem movement. 
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Magnetic Amplifiers Provide New 
Means of Automatic Control 


Magnetic amplifiers now are providing indus- 
try with a simple foolproof means of automatic 
control. In a symposium for technical editors, 
held at the Hotel Astor, New York City, on July 
21, the Westinghouse Electric Corporation, 
Pittsburgh, Pa., disclosed how recent refine- 
ments of the elements of these devices now 
greatly expand their fields of application—for 
such diversified activities as operating machine 
tools, steel rolling mills, paper-making machin- 
ery, and textile machinery. Speed, torque, 
tension, horsepower, and position are typical 
cues that can be translated into electrical 
signals to furnish intelligence to the “Magamp” 
regulator. 

There are three basic elements in the device: 
a rectifier, wire, and a ring of magnetic steel. 
All have an infinite life. There are no moving 
parts to wear out. Characteristics such as ex- 
treme reliability, compactness, and package- 
ability enable the magnetic amplifier to figure 
prominently in the regulating system spectrum. 

In discussing the principle of the Magamp, 
Dr. R. A. Ramey, manager of the magnetic de- 
velopment section of the materials engineering 
department at Westinghouse likened it to the 
control of a dam of water, where a compara- 
tively small valve regulates the amount of power 
extracted from a water level that fluctuates be- 
cause of equal periods of rain and no rain. In the 
analogy, the characteristic of the magnetic ma- 
terial is the dam. Electrical voltage is comparable 
to the periods of rain and no rain, in that it has 
both positive and negative half-cycles. 

During the negative half-cycles, a small cur- 
rent flows into the control winding, causing the 
magnetic flux to reset to some intermediate value 
corresponding to the water level behind the dam. 
During the positive half-cycles, the electrical 
voltage is applied to the output winding, causing 
the core to saturate, analogous to the filling of 
the dam and its overflow. When the core satu- 
rates, the electrical voltage no longer changes 
the flux level, but overflow occurs and power is 
applied directly to the load. 


Sound Moving Picture on Socket Screws 


“Hold Everything” is a new 16-millimeter 
sound moving picture released by the Allen Mfg. 
Co., Hartford, Conn. This Kodachrome film il- 
lustrates why industrial distributors carry the 
Allen line of socket screws, points out important 
differences between socket screws and other 
types of fasteners, and stresses the particular 
advantages of Allen socket screws. 
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TOOL ENGINEERING 


Punching, Swaging, and Blanking in a 
Progressive Die 


By FEDERICO STRASSER, Santiago, Chile 


In the manufacture of an electrical device, 
a component was required of the design illus- 
trated at A, Fig. 1. The part had to be made 
from extremely soft copper sheet, 0.08-inch 
thick. A cold-swaging operation was necessary 
to reduce the stock thickness completely around 
the two protuberances. 

In developing a production method, an ex- 
perimental set of stamps was first made in order 
to establish the amount of stock expansion pro- 
duced by swaging. These stamps did not have 
the irregular contour of the component itself, 
but instead were of a simple, almost oval shape. 
The expansion of the sheet in every direction 
was found to be considerable (approximately 
0.06 to 0.08 inch in both the width and the 
length), and somewhat irregular. Also, center 
distances varied considerably. 

Nevertheless, the problem was solved by cre- 
ating a sufficient amount of free space around 
the work in the stock strip, and permitting the 
expanded metal to fill the space. This idea was 
carried out in developing a progressive die for 
the operation. The strip lay-out for this die is 
shown at B, in Fig. 1. 


Fig. 1. Strip lay-out for a 
progressive die shows the 
sequence of the operations 
that produce the cold- 
swaged component. 


Tools and fixtures of unusual design 
and time- and labor-saving methods 
that have been found useful by men 
engaged in tool design and shop work 


Construction details of the die can be seen in 
Fig. 2. In the first station, an I-shaped opening 
is punched to provide free space around the 
work. The next station is open, in order to per- 
mit strong die sections. In the third station, two 
stamps swage the stock that is left between 
the punched openings and connected to the strip 
by two small necks. Incidentally, with this die 
construction the expansion in the transverse di- 
rection has been found to be less than 0.002 inch. 

In the fourth station, the part is blanked by 
a punch having a clearance hole for the upper 
protuberance. The die opening is straight-walled, 
not tapered as is customary in blanking dies. A 
spring-actuated ejector C at this station, which 
is a sliding fit in the die opening, is forced down- 
ward from its normal position when the punch 
blanks the part. This ejector also serves to locate 
the strip for the operation, it being provided 
with a hole to receive the lower protuberance. 

The blanks are returned to the strip after 
being cut. This is accomplished by the.combined 
action of the ejector and the stripper D, which 
later holds the strip down during the blanking 
operation. Ample punch clearance was provided 
to facilitate easy return of the blanks into the 
strip. 

In addition to the regular working stop, there 
are three auxiliary stops HZ, as can be seen in 
Fig. 1, for starting each strip through the die. 
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Fig. 2. Swaging is per- 
formed at the third station 
of the progressive die, 
before blanking and eject- 


Finally, in the fifth station, an ejector punch 
pushes the finished work from the strip through 
an opening in the die-plate. Two limit pins (not 
shown) insure the correct closed height of the 
die set. It was found that at reduced press speed 
the swaging was uniform and high in quality. 


Expanding Arbors Utilize Rubber Elements 
By EDWIN MOSTHAF, Mexico D. F., Mexico 


The fact that pure gum rubber is sufficiently 
fluid to flow, and at the same time not compres- 
sible, makes it an ideal material for use in ex- 
panding arbors. Such arbors are easy to make, 


Fig. 1. Tightening the arbor 
nut (F) causes the rubber 
bushings (A) to expand 
against the inside diameter 
of the split sleeve (C). 
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ing the part. 


run true, and grip effectively. One style, shown 
in Fig. 1, consists of a series of rubber bush- 
ings A which are located between steel spacers 
B. A split sleeve C encloses the bushings and 
spacers. 

The work D has a slip fit over the sleeve, and 
is located endwise against an integral shoulder 
E of the arbor. When the nut F is tightened, 
pressure is exerted on the faces of the rubber 
bushings and transmitted to the inside diameter 
of the sleeve. In constructing this arbor, the 
bushings and spacers are ground to size in posi- 
tion, with the nut tightened just enough to 
cause the bushings to bulge slightly, as in Fig. 2. 

For holding small work, the arbor can be de- 
signed without the split sleeve, in which case 


SA 


. 
: 
| bushings. 


the bushings expand directly against the inside 
diameter of the work. The rubber used should 
have a Durometer value of 60 to 75. It is advis- 
able to take light grinding cuts to avoid chatter 
marks in the bushings, and also to regrind the 
bushings periodically because of the frictional 
wear developed in loading and unloading the 
work. 

An exceedingly accurate arbor uses a some- 
what more plastic form of rubber in a simple 
hydraulic system. In this design, seen in Fig. 3, 
the rubber occupies an annular area G around 
the body of the arbor, and also a feeder area H 
which extends to a plunger J. By tightening set- 
screw K, the plunger is advanced, forcing the 
rubber to expand around the inside diameter of 
the split sleeve L. This arbor produces an effec- 
tive grip where the tolerance of the hole in the 
work is held within 0.003 inch. Very little run- 
out is experienced. 

A similar principle is embodied in the design 
of the chuck, Fig. 4, for holding work externally. 
Here, the rubber occupies an annular area M 
around a split sleeve N that lines the bore of the 
chuck. Rubber in the feeder area O extends to a 
plunger P which can be operated by a set-screw 
Q that is accessible from the face of the chuck. 


* * * 


Man-hours on a typical jet bomber have been 
reduced by 88 per cent from the time needed to 
build the first production model of the plane. 


Fig. 3. The set-screw (K) has to be 
turned only slightly for the rubber 
to press against the split sleeve (L). 


Material Available for Self-Study 
of Welding Design 


The Lincoln Electric Co. is now releasing 
previously unpublished information on its sys- 
tem of Weldesign which constitutes a new ap- 
proach to making machinery at lower cost 
through intelligent application of the arc-welding 
process. This material was developed for a na- 
tion-wide in-plant program through which over 
10,000 designers and’ engineers have been 
trained. The material for self-study includes a 
large Weldesign manual that outlines the system 
step by step—giving data, charts, nomographs, 
tables, cost calculator, process selection guides, 
and time charts. 

The material also includes self-study supple- 
mentary notes, a cost-calculating slide-rule, a 
moment-of-inertia rule, a set of weld standards 
on onion skin for ready duplication, and a copy 
of the 1300-page Procedure Handbook of Are 
Welding Design and Practice. This entire set of 
material is available for $10 from the Lincoln 
Electric Co., Cleveland 17, Ohio. 


* * * 


Metals may some day be mined from oil wells, 
according to the Chamber of Commerce of the 
United States. Certain types of crude oils which 
are found in California contain appreciable 
amounts of nickel and vanadium, two metals 
that are in constant demand. 


Fig. 4. Split sleeves of different in- 

ternal diameter can be readily in- 

terchanged to increase the holding 
range of the chuck. 
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Is Creative Selling a Lost Art? 


HIS vacation season may well usher in a 
period of discriminating and cautious equip- 
ment buying, and equipment salesmen may now 
be more occupied in creating inquiries than in 
merely analyzing them and closing deals. 
“Creative selling” to most salesmen means 
getting more orders for standard products than 
were obtained before. Backed by home office 
promotional support, the salesman’s job is largely 
one of making friends and stimulating sales. 


It usually requires concentration on gathering 
a larger share of the crop, contrasted to planting 
the seed, cultivating the plant, and finally har- 
vesting the yield. 

Sales engineers must create orders by gain- 
ing the good will of the customer and solving 


his problems. But the real creation of new 
business, as referred to here, comes from sell- 
ing an idea. It consists of transforming “deci- 
sion men” of a company from persons who don’t 
recognize or acknowledge a need, into men who 
do realize it and are enthusiastic over it to the 
point of making a profitable investment. 

The technical press has done a consistently 
good job in picturing inefficiencies in American 
industry due to lack of modernization in equip- 
ment and processes. Trade associations have also 
played an important part. Nevertheless, plant 
owners and operators sometimes point with pride 
to ancient and stalwart machines that are ac- 
tually profit thieves. Through inertia, false 
accounting, and lack of information they fail to 
recognize the increased savings that would result 
from replacement of obsolete equipment. The 
sales engineer, by focussing on a plant, person 
or process problem, can often transform doubt 
into realization and finally into conviction. 

With a hungry market keeping salesmen mov- 
ing from one job to the next, the job of creat- 
ing inquiries has often become a lost art. On 
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the other hand, making the grade when faced 
with a reduced market is a job that involves not 
only individual salesmen, but the company’s top 
personnel as well—their policies and programs. 

In lush times with attention fixed on pend- 
ing orders, the initiative of “improved process 
selling’ and “replacement selling” often takes 
a minor place. “Missionary calls’ often become 
only a marginal duty, should time be available. 
The word missionary denotes charity or philan- 
thropy, like a physician’s services devoted to a 
free clinic. More appropriate is “‘plant efficiency 
calls.” 

These are the key points to achieve in crea- 
tive selling: 


For Sales Management 


1. Market facts should be assembled for every 
salesman’s territory, to identify and spotlight 
each prospect whose plant equipment and opera- 
tions are out-of-date. 

2. A definite program, follow-up, and control 
should exist for each sales engineer, including 
the use of helpful engineering headquarters’ 
talents. 

8. Sales compensation must encourage not 
only the closing of contracts but also plant 
efficiency calls to create inquiries. 

4. Well-tailored literature should be developed 
and used. Trade paper advertising particularly 
should be vitalized to tell the story of profitable 
replacement. 


For the Sales Engineer 


1. Schedule plant efficiency calls as a “must.” 
Fit each projected call into a daily schedule 
according to the plant location and preferred 
route of travel. 

2. Develop an aggressive sales approach and 
technique, based upon rendering an engineering 
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service to improve efficiency. The initial step may 
well be to help the manufacturer get more 
production from the equipment he now has. The 
approach is not that of a red hot salesman after 
an order, but rather that of a capable engineer 
ready to study the manufacturer’s problem from 
his profit or loss viewpoint. 

3. Don’t give up. At best, results are slow. 
But experience shows that the type of selling 
outlined makes devoted and rewarding custom- 
ers. Nothing can approach it in building our 
reputation for helpfulness. We become perma- 
nent magnets that attract business. 


Wire-Wrapping Tool for Solderless 
Connections 


An estimated 10,000,000,000 soldered connec- 
nections a year presently being made by the 
American communications industry may be 
eliminated by a new connecting technique now 
in production use by the Western Electric Co., 
manufacturing and supply unit of the Bell Tele- 
phone System. The method utilizes a wire-wrap- 
ping tool, jointly developed by engineers of Bell 
Laboratories and Western Electric, that pro- 
duces an improved, lower-cost gas-tight joint 
between the terminal lug and the connecting 
wire in the assembly of electrical, electronic, and 
electromechanical equipment. 

The lightweight tool (Fig. 1) for making sol- 
derless connections is a hand-held gun, powered 
either by air or electric motor, which has a ro- 


Fig. 1. Hand gun, powered either by air or electric mo- 
tor, is employed to produce solderless, gas-tight joint 
between terminal lug and connecting wire. 


tating spindle with an axial opening that re- 
ceives the wire terminal. A second opening 
(radially separated from the axial opening) re- 
ceives the skinned end of the connecting wire. 
The rotating spindle of the gun wraps the wire 
around the terminal in a tight helix, as seen in 
Fig. 2, making a firm mechanical metal-to-metal 
joint. Automatic positioning of the spindles fa- 
cilitates operation, and controlled tension per- 
mits highly uniform wraps. 

A terminal, of rectangular cross-section hav- 
ing edges such as produced by a punch press, is 
wrapped with about six turns of wire under 
high tension. Contact pressure in the finished 
connection is at least 15,000 pounds per square 
inch for the life of the connection. The result 
of this high tension is an indentation of the wire 
at each of the four terminal corners, the inden- 
tation requiring a force of approximately 10 
pounds to strip from the terminal. 

Elimination of the soldering phase in assem- 
bly operations removes such disadvantages of 
that method as stray solder droppings and dam- 
age to adjacent parts by heat. Clipping of excess 
wire from a soldered connection, which is often 
a cause of trouble in wired equipment, is not 
necessary because the wire end is part of the 
junction. With the solderless connection, termi- 
nals can be smaller in cross-section, and spaced 
more closely together. Since the wrapped con- 
nection requires a minimum of space, equip- 
ment can be reduced in size. Electrical manu- 
facturing companies will be licensed to produce 
the wire-wrapping tool. 


Fig. 2. Sequence of operations: (A) tool tip, (B) con- 
necting wire inserted, (C) wire anchored, (D) terminal 
inserted, (E) wire wrapping, and (F) finished connection. 


3 n 
« 
4 
4 


LATEST DEVELOPMENTS IN 


Yoder Mills Developed for High-Speed Welding 


The Yoder Co., Dept. M, 5504 
Walworth Ave., Cleveland 2, Ohio, 
has announced the development of 
a process for the continuous high- 
speed production of non-ferrous 
tubes by cold-forming and weld- 
ing. The first two tube mills for 
converting coiled non-ferrous strip 
stock into welded tubing by the 
new process have recently been 
completed. With these mills, induc- 
tion welding of non-ferrous tubing 
is done at speeds ranging from 40 
up to 120 feet per minute, depend- 
ing on the kind and gage of metal, 
and the diameter of the tube. 

Welds in tubes made from dif- 
ferent grades of aluminum, nickel, 
and other metals, are said to show 
uniformly narrow weld zones with 
a grain structure almost unaf- 
fected by the heat. The weldable 
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of Non-Ferrous Tubing 


metals include almost the entire 
range of aluminum alloys avail- 
able in coiled sheet form; certain 
magnesium alloys; a wide range 
of brasses and other copper alloys; 
nickel and nickel alloys, such as 
Monel and Inconel; also austenitic 
and ferritic stainless steels and 
the lighter gages of carbon steels, 
the percentage of carbon being 
less critical than in electrical 
resistance and other types of 
welding. 

Steel tubing is being commer- 
cially cold-formed and electrically 
welded from sheets as thin as 
0.028 inch. In the case of extruded 
aluminum alloys, the practical 
minimum thickness has been about 
0.050 inch. The mills employ 
methods of forming that have 
brought the thickness-diameter 


ratio down to 1 per cent, and the 
low limit of wall thickness to 
0.025 inch. 

Induction welding of the non- 
ferrous metals is done by high- 
frequency current introduced 
through a short inductor coil as 
the cold-formed tube passes with- 
out contact. The current travels 
around the surface of the tube in 
the region of the inductor, then 
flows along the converging edges 
of the tube to and from a nearby 
point of convergence. This point is 
substantially beyond the field of 
induction and close to the center 
line of a set of rolls which presses 
the seam edges together. 

As the current approaches the 
point of convergence of the edges, 
it is confined to a very shallow 
layer on the surfaces of the abut- 


Fig. 1. Mill developed by Yoder Co., for high-speed production of non-ferrous welding tubing 
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ting edges. Physical tests made on 
samples of Type 304 stainless 
steel show that the _ tensile 
strength of the metal in the weld 
zone is about 15 per cent higher 
than that of the strip from which 
the tubes were made. Similar re- 
sults have been obtained in tests 
on non-ferrous metals. 

Besides making tubing for con- 
ventional structural, decorative, 
and fluid-conveying purposes, the 
process is adapted for making 
aluminum cable sheathing used on 
telephone, power, and bridge cable. 
The process combines high speed 
with the advantage of continuous 
forming of the tubing around ca- 
ble of any desired length. Thus 
the cable can be fed into the mill 
simultaneously with the strip, the 
latter being formed around it and 
welded, without injury to any cov- 
ering of paper or rubber. In pass- 
ing through the sizing mill, the 
sheathing is rolled down or “sized” 
to fit tightly around the cable. 

* The non-ferrous tube mill shown 
in Fig. 1 is designed to operate at 
speeds from 40 to 120 feet per 
minute, the speed depending on 
the gage and kind of metal to be 
welded. The capacity ranges from 
3/4- to 4-inch tubing, in wall 
thicknesses ranging from 0.025 up 
to 0.1384 inch. The _ illustration 
shows the tube forming mill at the 

- right, and the welder with control 
desk to center left. Part of the siz- 
ing mill is shown at the extreme 
left. The strip can be seen enter- 
ing the starting table at the far 
right. This table embodies felt 
wipers, pull-over and pull-under 
rollers, carbide-faced side guides, 
and a pair of adjustable edge- 
trimming cutters. A novel method 
of forming involves the use of a 
cluster of four edge-forming rolls 
between the third and fourth roll 
stands, and two clusters of three 
idler rolls between the fourth and 
fifth roll stands. 
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achine tools, unit mechanisms, machine parts, and 


Fig. 2. Induction welder and oscillator of mill built to produce 
welded tubing from non-ferrous coiled stock 


In Fig. 2 is shown the induction 
welder of a tube mill. The 50-K.W. 
oscillator can be seen at the rear. 
Mounted on the welder base at the 
right is the seam guide with 
spreader blade for holding open 
the top gap in the tubing to a pre- 
determined width. Next in line are 
the triple-cluster squeeze rolls, 
and the tandem weld-flash cutters, 
followed by the ironing-roll stand. 
An ind:ctor coil is held by an arm 
extending from the oscillator hous- 
ing, between the spreader and the 
squeeze rolls. 


Cemented-Carbide Twist 
Drill Blanks 


Cemented-carbide twist drill 
blanks which are said to give im- 
proved performance have been an- 
nounced by the Carboloy Depart- 
ment, General Electric Co., Box 
M, Detroit 32, Mich. The reduced 
thickness of these blanks enables 
the point of each drill to_ be 
strengthened by providing more 
steel backing for the tip. Sizes 
TD-1 through TD-5 are now avail- 
able from stock. 
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The Landis Machine Co., Dept. 
M, Waynesboro, Pa., has marketed 
a “Landmaco” threading machine 
for heavy-duty precision thread- 
ing of large-diameter work. This 
machine is of massive construc- 
tion. At present, it is built only in 
a single-spindle model, and is 
furnished either with or without 
a lead-screw attachment. The bed 
is equipped with hardened and 
ground rectangular ways for guid- 
ing and supporting the carriage, 
which is gibbed to permit compen- 
sation for wear. The carriage is 
operated by a handwheel that 
actuates a rack-and-pinion mech- 
anism. 

The design of the carriage or 
vise is based on a new principle 
which is said to assure proper 
work alignment under gripping 
pressure and to give more power. 
This feature, combined with a 
hammer blow type of handwheel 
used to operate the grips, provides 
greater gripping power with less 
effort by the operator. 

A single gear-shift lever is pro- 
vided for a rapid-speed change of 
25 per cent for any given spindle 
speed, as determined by the speed 
change-gears in use. Three pairs 
of speed change-gears provide 
twelve spindle speeds, ranging 
from 9 to 152 R.P.M. Equipment 
includes either the 4-inch standard 


*‘Landmaco” Heavy-Duty Threading Machine 


rotary head or the new 6-inch, 
six-chaser “Lanco” head. Both die 
heads are of sturdy construction 
and provide a rigid support for 
the chasers. 


The machine will cut bolt 


threads from 1 1/2 to 6 5/8 inches 
in diameter, and pipe threads from 
1 to 6 inches in diameter up to 29 
inches long when using the lead- 
screw, and 30 inches long without 
the lead-screw. From 2 to 24 
threads per inch can be cut with 
the regular equipment available. 


Snyder Special Machine for Processing Aircraft Parts 


A special automatic double-end 
machine for use in processing air- 
craft landing-gear cylinders of 
alloy steel has been brought out 
by the Snyder Tool & Engineering 
Co., Dept. M, 3400 E, Lafayette, 
Detroit 7, Mich. Processing op- 
erations on the cross-shaped work- 
piece include rough-machining, 
heat-treating, and finish-machin- 
ing. The machine consists of two 
double-end sections placed side by 
side. The part is manually loaded 
and clamped in the fixture, after 
which the fixture is loaded into 
one machine section and power 
clamped in position. 

The operator selects the proper 
tools and uses them in the re- 
quired sequence, alternating from 
one end of the part to the other, so 
that while an operation is being 
performed on one end, he is 
changing tools for the subsequent 
operation on the other end. 

The two trunnion ends are hol- 
low-milled and centered, and the 


two cylinder ends are_ bored, 
faced, and centered. Carbide and 
high-speed steel tools are used. 
Two opposite ends of the part are 
processed in one section, following 
which the fixture is transferred to 
the second machine section where 
the other two opposite ends of the 
part are processed. 

Each unit is controlled sep- 
arately, and the work cycle is auto- 
matic. Pressing a button causes 
the motors to start and the head 
to be rapid-traversed until the 
feed switch is contacted. The unit 
then feeds to depth and automat- 
ically returns to the starting 
position. 

Feed start dogs and positive 
stops for the heads are selected 
through a rotating rail and a mov- 
able end-stop. The spindle noses 
in the head are provided with a 
quick-change lock for holding the 
various tools. 

The heads are provided with 
eight spindle speeds ranging from 


“Landmaco” heavy-duty precision threading machine developed by the Landis Machine Co. 
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Snyder double-end machine for processing aircraft landing-gear cylinders 


43 to 416 R.P.M. The two-lever 
shifting mechanism is interlocked 
so that the gearing cannot be dam- 
aged by incorrect positioning of 
the levers. The units have a maxi- 
mum stroke of 30 inches and a 
feed rate of from 1/2 inch to 30 
inches per minute. The units on 
one section of the machine are also 
provided with attachments for 
step-drilling deep holes in the 
trunnion section of the part. Each 


section has a hydraulic tank and’ 


pump as well as its own hand- 
operated, centralized lubrication 


system. The base and column of 
the machine are of welded-steel 
construction, reinforced and thor- 


oughly normalized. Production 
rates vary with handling facilities 
and operator skill. 


Automatic Hydraulic Copying Lathe 


A “Pilote” automatic copying 
lathe with hydraulic carriage feed 
has just been introduced in the 
United States and Canada by 
H.E.B. Machine Tools, Inc., Dept. 
M, 475 Fifth Ave., New York 17, 
N. Y. It is only necessary to load 
the machine and press a button to 
start the machining cycle. When 


“Pilote’’ automatic copying lathe introduced by H.E.B. Machine Tools, Inc. 


the part is finished, the tool re- 
turns to its starting position and 
the spindle stops automatically. 

One unskilled operator can feed 
several of these machines. The 
set-up can be completely changed 
in less than an hour. Both rough- 
ing and finishing can be done at 
the same time by utilizing one or 
more tools. The machine is equally 
suitable for first or second opera- 
tions, for chucking operations, or 
for boring and outside turning in 
the same operation. 

The cross-slide can be provided 
with slots to permit using both 
front and back tools, as well as a 
boring-bar. Its transverse motion 
is controlled hydraulically by the 
copying device, following a flat 
template fixed in an indexing drum 
designed to carry a maximum of 
eight different templates. The 
front and back tools may both be 
used for copy turning, using a 
different template for each cut. 
The back tools can also be ar- 
ranged for plunge-cutting auto- 
matically and for light finishing 
cuts, employing a Z-stop that en- 
ables tolerances of 0.0005 inch to 
be maintained on production runs. 
A surface finish of better than 32 
micro-inches is said to be easily 
maintained. 

The machine can be fitted with 
one or two infeed attachments 
when required for under-cutting 
or facing. The hydraulic feed of 
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these attachments is uniform, 
even when taking very heavy cuts. 
It is normally fitted with a 20- 
H.P. motor and has a spindle 
speed range of 380 to 3000 R.P.M. 
The feed range is from 0.0015 to 
0.035 inch. Provision is made for 
an ample flow of cutting coolant 
which does not need to be re- 
stricted as the machine is equipped 
with very effective splash guards. 

The “Pilote 51” will swing work 
14 inches in diameter over the bed 
ard 7 inches in diameter over the 
cross-slide. The maximum distance 
between centers is 30 inches. The 
spindle bore is 2 inches. A bar 
feed attachment is available. A 
larger machine—the “Pilote 76” 
—will swing work 15 3/8 inches in 
diameter over the bed and 8 1/4 
inches over the cross-slide. The 
spindle bore of this machine is 3 
inches. This model is designed to 
take motors up to 60 H.P. to pro- 
vide sufficient power when fitted 
with two cross-slides and two in- 
feed attachments. Drills and 
boring-bars may also be used in 
the tailstock of the machine, in 
which case a hydraulically oper- 
ated feed can be employed. 


Simplex Gap Bed Lathe 


The Morey Machinery Co., Inc., 
Dept. M, 410 Broome St., New 
York 13, N. Y., has announced a 
Simplex 20-inch lathe that is said 
to be especially suited for accurate 
job shop work. Several new fea- 
tures have been incorporated in 
this comparatively heavy lathe to 


Turntable machine for washing metal parts built by G. S. Blakeslee & Co. 


increase its versatility and usefui- 
ness. The hardened and ground 
spindle has an American standard 
nose, and the ground lead-screw is 
provided with a split nut to elim- 
inate backlash. 

One of the outstanding features 
of this lathe is the gap bed with a 
reinforced removable block type 
gap that increases the swing to 30 
inches. gear-box fitted with 
splined shafts and a _ shear-pin 
safety device gives a full thread- 
cutting range for both American 
and metric standard threads. The 
lathe is obtainable in 60- and 
78-inch center-distance capacities. 


Turntable Type Washing 
Machine 


A machine for washing metal 
parts that incorporates several in- 
teresting features developed to 
conserve space and obtain more 
economical operation has been 
brought out by G. S. Blakeslee & 
Co., Dept. M, 19th and 52nd Ave., 


-Cicero Station, Chicago, Ill. The 


machined work to be cleaned is 
placed in baskets or in special fix- 
tures that ride on a turntable. 
The turntable takes the work 
through a spray for washing and 
rinsing, through an air “blow-off” 


Simplex lathe incorporating new features announced by Morey Machinery Co., Inc. 
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section, and then brings the 
cleaned parts back to the loading 
and unloading station. 

This unit is available in a wide 
variety of sizes. Motor-driven 
pumps circulate the washing and 
rinsing solutions. Compressed air 
for the blow-off section is taken 
from the regular shop line. An 
automatic trip mechanism turns 
the air on for only a brief period 
as the work passes through the 
blow-off section. The correct op- 
erating temperature is main- 
tained by a thermostatic control 
valve in the heating line. This 
equipment can be furnished for 
operation with steam or gas, and 
can be of a special explosionproof 
construction for use with petro- 
leum solvents. 


Power-Operated 
Pipe-Bending Machine 


The American Pipe Bending 
Machine Co., Dept. M, Poultney, 
Vt., has recently added a power- 
operated machine to its line of 
pipe-bending equipment. This 
2PBR machine is designed to bend 
1/2-inch to 2-inch U. S. standard 
pipe to radii approximately five 
times the pipe size, to any angle 
up to 180 degrees. The maximum 
radius of bend which the machine 
will make is 13 inches. The ma- 
chine will bend up to 1 1/2-inch 
extra heavy and 1 1/2-inch double 
extra heavy pipe. 


Power-operated pipe-bending machine recently brought out 
by the American Pipe Bending Machine Co. 


The complete unit includes a 
standard 2-H.P. motor and drum 
type reversing controller, as well 
as all rollers and quadrants for the 


fixed radius bends available with- 
in the capacity of the machine. 
The packed unit weighs approxi- 
mately 1500 pounds. 


Hamilton Strip Feed Press 


The No. 401 strip feed press 
built for high-speed production of 
can ends, screw caps, and other 


Strip feed press recently redesigned by the Hamilton Division 
of the Baldwin-Lima-Hamilton Corporation 


light stampings has recently been 
redesigned by the Hamilton Divi- 
sion, Baldwin-Lima-Hamilton Cor- 
poration, Dept. M, Hamilton, Ohio. 
The continuous feed stack now 
available on this press provides 
for a production run of at least 
one hour before reloading. The 
rated capacity of the machine is 
25 tons. 

Other features include an im- 
proved frame design of welded- 
steel construction, which is said 
to maintain accurate alignment 
without tie-bars. A Fawick Air- 
Flex clutch and brake mounted di- 
rectly on the crankshaft assures 
smooth starting, protection for the 
crankshaft and dies, and practi- 
cally instantaneous stopping. Sec- 
tional type friction shoes in the 
clutch, applied by an air-inflated 
tube give uniform pressure around 
the drum, eliminate the possibility 
of improper adjustment, and auto- 
matically compensate for wear. 

Operation of the adjustable 
vacuum cut-off has been speeded 
up and simplified. The air supply 
line is completely closed before the 
short lines to the vacuum cups are 
opened to the atmosphere to break 


MACHINERY, August, 1953—217 


' 
| 
| +4 
— 


the vacuum. This unit operates in 
conjunction with the cross-feed 
which takes the strips from the 
suction cups into and under the 
finger-bar in the table. The press 
operates on its own built-in vac- 
uum system, or on any regular 
shop system. 

Safety for the operator is pro- 
vided through controls that re- 
quire the use of two hands, and an 
open electric circuit when the fly- 
wheel guard door is open. Auto- 
matic lubrication is optional. 


Ceco Gravity Drop-Hammer 


A 6000-pound “Ceco-Drop” ham- 
mer has just been completed by 
the Chambersburg Engineering 
Co., Dept. M, Chambersburg, Pa., 
for the Steam Turbine Division of 
" the Westinghouse Electric Corpo- 
ration. This machine will be used 
with four other “Ceco-Drop” ham- 
mers ranging in size from 2500 to 
5000 pounds, in forging steam 
turbine blades. It is the largest 
machine of its type built by the 
manufacturer. 

An outstanding feature of this 
machine is the piston-lift, gravity 


Chambersburg ‘‘Ceco-Drop” hammer of large size 
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drop design which removes the 
limitations of size common to the 
board drop-hammer and extends 
the range of falling weights that 
is practical for gravity hammers. 


Swanson Turret Indexing 
Units 


A line of standard, intermittent 
motion, turret indexing units, 
built to provide a basic “packaged” 
chassis for a wide variety of spe- 
cial automatic machines, has been 
ennounced by Swanson Tool & Ma- 
chine Products, Inc., Dept. M, 
Erie, Pa. These units are designed 
to eliminate a large part of the 
engineering time and cost required 
in designing special machines for 
light manufacturing operations on 
small and medium-sized parts. 
They are offered with turret diam- 
eters of 20, 30, or 40 inches, for 
mounting sixteen, twenty-four, or 
thirty-two work stations. Indexing 
rates range from 547 to 4700 per 
hour, and the dwell time may vary 
from 0.5 second to 4.9 seconds. 

Indexing movements are accom- 
plished smoothly by a cross-over 
cam. A locking device assures posi- 


tive and accurate location at all 
work stations. A ring with a radial 
keyway is provided below the face 
of the turret for fastening mount- 
ing brackets. These brackets may 
be fastened in any position around 
the turret. They are furnished in 
a variety of widths to support any 
type of operational device. The 
stationary center plate, recessed in 
the top of the turret, provides ad- 
ditional mounting space. Floor 
baseplates can also be furnished 
for mounting larger apparatus. A 
fabricated steel base rigidly sup- 
ports the index box and turret and 
encloses the motor drive. 


Nebel Medium-Duty Lathes 


The Nebel Machine Tool Co., 
Dept. M, Cincinnati 25, Ohio, has 
announced the modification of its 
16-inch swing ‘LN’ series engine 
and removable block gap lathes. 
Improvements include a_ quick- 
change gear-box in place of the 
semi-quick type incorporated in 
previous models. The standard 
gear-box provides for thirty 
changes in feed and twenty-eight 
changes for thread cutting. With 


Swanson turret indexing unit for automatic machines 
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Modified medium-duty lathe built by the Nebel Machine Tool Co. 


compounding gears, forty-eight 
feed changes and forty-six thread 
changes are available. 

The modified machines have 
heavier aprons and carriages, and 
are arranged for a single- or two- 
speed 5- to 7 1/2-H.P. main-drive 
motor. The lathes now have cabi- 


net type legs and end covers that 
conform to the contour of the 
headstock and quick-change gear- 
box. Optional equipment such as 
shaved and hardened headstock 
gears, hardened steel bedway in- 
serts, and hydraulic duplicating 
attachments are now available. 


Automatic “Holetapper” 
and Driller 


An automatic tapping and drill- 
ing machine for right- or left-hand 
parts used on defense equipment 
has been announced by the Na- 
tional Automatic Tool Co., Dept. 
M, Richmond, Ind. Left-hand 
parts are removed and loaded at 
the first position for processing 
by the left-hand horizontal and 
vertical heads. In the third posi- 
tion, the vertical head taps four 
holes and the left-hand horizontal 
head the same number. At the 
second position, the vertical head 
remains idle while the left-hand 
horizontal head performs the tap- 
ping operations in three holes. 

The right-hand horizontal and 
vertical heads are arranged to 
perform the following operations 
on right-hand parts: the parts are 
removed and loaded in the first 
position; at the third position, the 
vertical head drills eight holes 
and the _ right-hand horizontal 
head taps four holes; and in the 
second position, eight holes are 
tapped by the vertical head, and 
three holes are tapped by the 
right-hand horizontal head. Each 
cycle is automatic and controlled 
through push-buttons by one 
operator. 


Drilling and tapping machine for right- and left-hand parts announced by National Automatic Tool Co. 
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Elmes Hydraulic C-Frame 
Press with Two Rams 


American Steel Foundries, 
Elmes Engineering Division, Dept. 
M, 1150-J Tennessee Ave., Cincin- 
nati 29, Ohio, has brought out a 
double-ram hydraulic flanging 
press so designed that both cylin- 
der assemblies can be operated in 
unison, providing a total frame 
capacity of 600 tons, or each 300- 
ton cylinder assembly can be oper- 
ated as an individual press unit 
independently of the other, to suit 
any specific job. 

Power for each cylinder is sup- 
plied by an individual hydraulic 
pump. Either or both pumps can 
be operated, depending on whether 
the press is being used as a single 
ram press or as a dual-ram press. 
Control is provided through a 
swivel-mounted single pendant 
type station. 


Three-Dimensional 
Flame-Cutting Equipment 


The Milwaukee Shipbuilding 
Corporation, Dept. M, 8718 W. 
Lancaster Ave., Milwaukee 9, Wis., 
has placed on the market “three- 
dimensional” flame-cutting equip- 
ment for scarfing the edges of 
curved metal pieces in preparation 
for assembling large units by 
welding. 

Semi-automatic ‘“3-D” equip- 
ment, such as shown in the illustra- 
tion, has a flame cutter which 
moves under power as it follows 
the curves of the metal under 
process. The cutting flame slants 
at a constant angle from the de- 
sired apex of a scarfed edge. A 
system of twin rails is employed, 
the rise, fall, tilts, and turns 
matching those of the metal under 
process. Four spring-loaded driv- 
ing rollers and a spring-loaded 
idler guide the unit along the true 
path of the rails. The driving roll- 
ers move at speeds up to 15 inches 
a minute, powered by a 1/25-H.P. 
electric motor. One of the rollers 
in the drive group is ‘serrated to 
prevent slippage when the unit 
enters a curve, where control must 
be absolute to avoid deviations. 

Rails can be built in a complete 
circuit, if the job so requires, or 
in any portion of a circuit to guide 
the unit up, down, and around. It 
has been found advisable, how- 
ever, to avoid cutting upward at 
an angle of more than 22 degrees 
in order to keep falling slag away 
from the head. Metal from 1/4 

Elmes double-ram hydraulic flanging press inch to 8 inches thick can be cut. 
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“Maizo" blast machines built by the Modern Industrial Engineering Co. 


*“*Maizo”’ Blast Machines for 
Deburring Soft Metal Parts 


Fast deburring of soft metal 
parts is possible with two “Maizo” 
blast machines developed by the 
Modern Industrial Engineering 
Co., Dept. M, 14230 Birwood Ave., 
Detroit 4, Mich. A Model MA-24 
machine, using a continuous ro- 
tating process is employed for 
small parts, and Model MA-1 ma- 
chine with a stationary clamping 
arrangement for larger units. 
Both machines are designed to re- 
move light burrs from metals in 
the hardness range from alumi- 
num to mild steel. Maize, or a 
similar soft material, is blasted 
against the parts under factory 
air-line pressure. These machines 
are specially suitable for debur- 
ring parts that would be damaged 
by tumbling. 

A Ferris-wheel type fixture ro- 
tates continuously between two 
reciprocating blasting guns in the 
Model MA-24 machine at the rate 
of approximately one revolution 
every five minutes. The revolving 
wheel carries sixteen to twenty- 
four pieces in holding wires bent 
to suit the part, and has a produc- 
tion rate up to 288 pieces per hour, 
depending on the size of the part. 

Parts that are too large to be 
handled effectively on the continu- 
ous machine can be deburred satis- 
factorily in the Model MA-1 ma- 
chine. This machine has a station- 
ary unit in which parts rotate on 


a fixed axis in a fixture. A single 
1/2-H.P. motor and speed reducer 
supply power for the unit. 


Werner Knee Type Vertical 
Milling Machine 

A Werner 40-H. P. knee type 
milling machine which is adapted 
for use in tool-rooms as well as 
production lines, is being intro- 
duced in this country by Marac 
Machinery Corporation, Dept. M, 
1819 Broadway, New York 23, 
N. Y. Pre-selectors make possible 
push-button control of forty-two 
speeds and fifty feeds. The speeds 
range from 16 to 1800 R.P.M., the 
feeds from 3/16 inch to 80 inches 
per minute. 

Hydraulic cylinders operated by 
solenoid valves shift the gear clus- 
ters as required to obtain the de- 
sired speed. Limit switches are 80 
arranged that the spindle cannot 
be restarted until the gears for 
the pre-selected speed have been 
ecrrectly engaged. During the 
shifting operation the gears are 
revolved slowly by an auxiliary 
motor in order to insure accurate, 
smooth engagement of the hard- 
ened and ground teeth. The 
changes in feed are obtained by 
means of electromagnetic clutches. 
A different feed can be selected 


Werner push-button controlled vertical milling machine 
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and engaged while the machine is 
cutting. 

Other features now provided on 
this machine include an automatic 
rise and fall device for the knee 
that lowers the table for the return 
traverse; automatic table clamp- 
ing and unclamping arrange- 
ments; permanent indicators that 
show the feed, speed, and direc- 
tion of traverse for which the con- 
trols are set; automatic lubrica- 
tion; and a built-in climb-milling 
device. 

At the end of the feed stroke, 
the table automatically drops 2 
inches, and at the end of the rapid 
return movement rises 2 inches. 


For single-piece work the controls 
can be actuated manually. 

Electrohydraulic clamps auto- 
niatically prevent movement of the 
table in any direction unless a feed 
is engaged. When a feed is en- 
gaged for table movement in a 
given direction, the clamp that 
normally prevents movement in 
that direction is automatically 
released. 

The No. 5 milling machine has 
a table 90 by 19 1/2 inches and a 
longitudinal traverse of 55 inches. 
The No. 6 machine has a table 
110 by 19 1/2 inches. A plain mill- 
ing machine of similar dimensions 
is also available. 


Cleveland Straight-Sided Double-Crank Press 


A straight-sided double-crank 
press with double-geared, twin 
drive has been brought out by the 
Cleveland Punch & Shear Works 
Co., Dept. M, Cleveland 14, Ohio. 
The press is equipped with a two- 
station electrically controlled air- 
operated drum type clutch with 
spring-loaded brake. It is designed 
with an air counterbalance for the 
slide, and the flywheel is provided 
with an auxiliary air brake to 
bring it to a quick stop when the 
power is shut off. 

The bed of the press is arranged 
with a 91-ton pneumatic cushion 


Straight-sided double-crank press announced by 
Cleveland Punch & Shear Works 
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made in two units, with manifold 
controls, so that the cushions can 
be operated independently of each 
other. 

The press has a stroke of 16 
inches and a slide adjustment of 
12 inches. The distance from bed 
to slide is 82 inches with the 
stroke up and adjustment down. 
Bed and slide space is 60 by 96 
inches, and the rated capacity of 
the press is 525 tons. The gears 
run in a bath of oil and the drive 
is designed to transmit power 
through multiple V-belts from 
motor to flywheel. 


Broaches for Special 
Applications 


The du Mont Corporation, Dept. 
M, Greenfield, Mass., is now sup- 
plying a wide range of special 
broaches, a few of which are 
shown in the illustration. The 
broaches in this line are limited to 
those having cutting sections of 
20 inches or less and an overall 
length of 36 inches or less. Square 
broaches not smaller than 1/4 
inch across flats are included. 
Round, spline, or irregular-shaped 
broaches are not included. 

The broaches shown in the il- 
lustration reading from left to 
right are: (1) Pull type broach 
for sizing width and depth of slot 
in one operation: (2) pull type 
keyway broach of single-pass 
type; (3) another pull type, 
single-pass keyway broach; (4) 
keyway broach for use in Davis 
and similar type keyseating ma- 
chines; (5) push type square 
broach, with round pilot; (6) push 
type broach for squaring both 
ends of an elongated hole in one 
operation; (7) push type produc- 
tion keyway broach of self-sup- 
porting, single-pass type; (8) 
push type square broach, with 
round pilot; and (9) push type 
broach for sizing four sides of a 
rectangular hole in one operation. 


Broaches for special applications now available 
from the du Mont Corporation 
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Sheffield inspecting and segregating machine for 


small-caliber ammunition 


Automatic Gaging Machine for Small- 
Caliber Ammunition 


A gaging machine designed for 
fully automatic inspection and seg- 
regation of 30-caliber ammunition 
is being manufactured by the 
Sheffield Corporation, Dept. M, 
Dayton 1, Ohio. This compact, self- 
contained gage is only 40 inches 
long, 30 inches wide, and 57 inches 
high. It has a single split-gage 
station, and is built to inspect 
3600 units per hour. Each com- 
plete round is checked for profile 
and alignment, six dimensions, 
and weight. At the same time, the 
machine automatically segregates 
the rounds into four classes: ac- 
ceptable; rejected because of di- 
mensions; overweight; and under- 
weight. 

Multiple gaging is done at one 
station with Sheffield ‘“Electri- 
chek” gage heads. The shell drops 
into a split-chamber gage head 
where it is checked for profile and 
alignment, head to shoulder, over- 
all length, extractor groove diam- 
eter, primer depth, head diameter, 
and head thickness. If any of the 
dimensions are faulty, the round 
is rejected before it is passed to 
the second, or weighing, station 
where it is checked to a weight 
tolerance of 20 grains. 

The machine is set up with 
maximum and minimum masters. 
Individual lights corresponding to 


the gaging points facilitate the 
set-up. For dimensions within the 
required tolerance, the lights go 
out. If one or more dimensions are 
not within the required tolerance, 
a red or green light indicates a 
plus or minus condition, 


Multi-Range Test Chambers 


A line of multi-range, all-pur- 
pose test chambers capable of pro- 
ducing temperatures as low as 
—130 degrees F., and as high as 
200 degrees F., and a standard 
humidity cycle of 20 to 95 per cent 
from 35 to 185 degrees F., has re- 
cently been introduced by Murphy 
& Miller, Inc., Dept. M, 1326 S. 
Michigan Ave., Chicago, Ill. This 
line of test chambers includes five 
sizes with test space capacities of 
from 4 to 36 cubic feet. Many fea- 
tures designed to provide faster, 
easier, and more accurate testing 
are incorporated in these units. 

Included as standard equipment 
are four sleeved openings with in- 
side diameters of 5/8 inch that 
permit the introduction of elec- 
trical leads and hydraulic lines. 
Another feature is an electric de- 
frosting system complete with 
safety controls. Optional features 
such as a program control, a re- 
corder-controller, electrical termi- 


Multi-range test chamber has been brought out 
by Murphy & Miller, Inc. 


nal pads, hand-hole ports, and a 
glass viewing window, are avail- 
able with the units. 


Hydraulic Gap Type Press 


A Model 220G hydraulic gap 
type press designed for jobs that 
require the application of accur- 


Studebaker hydraulic gap type press 
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Shuster automatic wire straightening and cutting machine 


ately predetermined pressures of 
up to 20 tons has been announced 
by the Studebaker Machine Co., 
Dept. M, 1221 S. 9th Ave., May- 
wood, Ill. This press is especially 
adapted for rapid operation on 


Mies 


224—MACHINERY, August, 19538 . 


forming, drawing, bending, forc- 
ing, straightening, riveting, upset- 
ting, piercing, crimping, and 
staking jobs. The rapid ram speed 
and stroke control can be provided 
to suit customers’ specifications. 


4 


Avey machine equipped with “Electrodex" indexing table 


The press has a 10-inch gap, a 
12- by 17- by 2 1/2-inch platen, 
and is equipped with pressure 
gage and adapter. 


Shuster Automatic Wire 
Straightening and 
Cutting Machine 


A Shuster 1AV automatic wire 
straightening and cutting machine 
has been added to the line manu- 
factured by Mettler Machine Tool, 
Inc., Dept. M, New Haven, Conn. 
The variable-speed drive of this 
machine provides stepless speed 
changes from 50 to 200: feet 
per minute. The machine will 
straighten and cut both basic and 
spring wire, handling basic wire 
from 3/32 to 1/4 inch in diameter 
and spring wire up to 1/8 inch in 
diameter. The variable-speed drive 
is said to enable the operator to 
compensate for differences in the 
wire such as temper, alloy, and 
size, and yet maintain peak 
production, 


Avey Indexing Machine 
Designed for Drilling and 


Tapping Jet-Engine Parts 


The Avey Drilling Machine 
Co., Dept. M, Cincinnati 1, Ohio, 
has announced an automatic index- 
ing machine designed primarily 
for drilling and tapping parts for 
jet engines. 

The “Electrodex” indexing table 
has a maximum non-accumulative 
tolerance of 0.001 inch between 
adjacent holes at a diameter of 
30 inches. The number of indexing 
movements of the table can be 
varied to suit the operation by a 
simple interchange of one template 
with another. A manual or auto- 
matic adjustment permits varying 
the number of holes produced in 
a work-piece without disturbing 
the location of the part. Irregular 
series of holes can be drilled as 
easily as uniformly spaced holes. 
Normal or even excessive wear of 
the driving pinion and gear has no 
effect on the accuracy of the spac- 
ing between holes. 

The table top may measure 30, 
36, or 40 inches in diameter. 
Work-holding fixtures can be at- 
tached directly to this stress- 
relieved casting or to a steel sub- 
plate attached to the table top. 
The standard indexing range is 
from 2 to 100 stations. Irregular 
spacing is limited to a minimum 
of 3.6 degrees between stations. 
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Logan Lathe with Heavy 
Headstock 


The Logan Engineering Co., 
Dept. M, Lawrence and Lamon 
Aves., Chicago 30, IIl., is now pro- 
ducing a 12-inch lathe with a 
heavy headstock, double V-belt 
outboard drive, _ ball-bearing 
mounted spindle, and a precision- 
built carriage. It has a 12-inch 
swing-over bed and saddle wings, 
l-inch collet, 1 3/8-inch spindle 
hole, and center distances of 23 
and 35 inches. 

The lathe is designed to take 
heavy cuts, handle high-speed pro- 
duction runs, and hold work to 
tool-room tolerances. On heavy 
cuts its double V-belt drive, mas- 
sive headstock, and extra heavy 
spindle combine to provide smooth 
power and rigidity. Sixteen spin- 
dle speeds, from 38 to 1260 R.P.M., 
are available. 

The carriage has large dials de- 
signed for accurate readings, and 
a lever-operated disc type clutch. 
The top surfaces on the cross-slide 
and saddle are precision-ground 
to permit accurate mounting of 
fixtures and the use of magnetic 
indicators. The heavily ribbed bed 
is of balanced construction with 
two V-ways and two flat ways 
that are precision-ground to a 
tolerance of 0.0005 inch. 


Shapers Equipped with 
“Controlled Contact” 
Type Drive 


A major feature of the recently 
developed line of Klopp mechanical 
shapers now being distributed in 
this country by the Kurt Orban 
Co., Inc., Dept. M, 205 E. 42nd St., 
New York 17, N. Y., is the “con- 
trolled contact” drive. This drive 
is so designed that the pressure 
between the synthetic rubber 
wheel on the motor shaft and the 
drive wheel of the shaper is al- 
ways proportionate to the load on 
the machine. A single lever con- 
trols the on-and-off positions of 
the motor switch, engages and dis- 
engages the drive, and sets and 
releases the brake that stops the 
tool-head. The motor is mounted 
on a tilting baseplate, and is 
started under no-load conditions, 
without the use of a mechanical 
clutch. In the running position, a 
spring presses a synthetic rubber 
wheel mounted on the motor shaft, 
against the cast-iron drive wheel 
of the shaper. 

In starting the shaper, move- 


Lathe with heavy headstock announced by Logan Engineering Co. 


ment of the single control lever 
first actuates a switch to start the 
motor, with the drive disengaged. 
The brake-shoe, which is pressed 
against the drive wheel in the off 
position, is released, and gravity 


draws it away from the drive 
wheel. The friction wheel and 


drive wheel are then engaged: 
These shapers are available with 
stroke lengths of 16 3/4, 20 2/3, 
and 26 5/8 inches. 


Klopp mechanical shaper of recently developed line introduced in this 
country by the Kurt Orban Co., Inc. 
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Precision hole-locating device announced by 
the Honnef Engineering Co. 


Honnef Hole-Locating 


Device for Drill Press 


A hole-locating device called the 
“Production Master” has _ been 
brought out by the Honnef Engi- 
neering Co., Dept. M, Wethers- 
field, Conn. This device is said to 
eliminate much of the costly jig 
and fixture designing and build- 
ing common in punch- and die- 
making and production drilling. 

The “Production Master” is de- 
signed to enable any standard drill 
press to perform drilling, reaming, 


and boring operations with a 
high degree of accuracy. It will 
handle work up to 6 3/4 inches by 
10 inches, and of any height per- 
mitted by the drill press on which 
it is used. 


“Hydrau-Power-Pack” 
for Presses 


The Clifton Hydraulic Press 
Co., Dept. M, 296 Allwocd Road, 
Clifton, N. J., is producing a com- 
pact, high-low hydraulic power 


Lathe equipped with two-speed pulley drive from single-speed motor, 
made by Boulevard Machine Works 
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Hydraulic power unit for presses made by the 
Clifton Hydraulic Press Co. 


unit known as the “Hydrau-Pow- 
er-Pack.” This unit has a Unitrol 
feature which practically elimi- 
nates piping, screwed connections, 
and valves, and permits the repair 
or replacement of parts with a 
minimum of “down” time and 
maintenance costs. 

A solenoid-controlled operating 
valve for automatic presses is op- 
tional equipment on this unit. 
Capacities range from 5 to 50 gal- 
lons per minute on the low pres- 
sure side and from 1/2 gallon to 6 
gallons per minute on the high 
pressure side. The maximum pres- 
sure is 10,000 pounds per square 
inch. A relief valve, check valve, 
reservoir filter, air breather filter, 
and large dial are furnished as 
regular standard equipment of the 
“Hydrau-Power-Pack” unit. 


Two-Speed Driving 
Pulley for Small Single- 
Speed Motor 


A two-speed pulley that can be 
used on a small single-speed motor 
to adapt it for two-speed motor 
applications is being manufactured 
by the Boulevard Machine Works, 
Dept. M, 2705 Empire Ave., Bur- 
bank, Calif. Operation of this pul- 
ley is simple. When the motor is 
running with the high-speed drive, 
a gentle pull on the control lever 
causes the drive to drop back into 
low speed. To change back to high 
speed, the driving torque is mo- 
mentarily cut out by switching off 
the motor. At the same time, pres- 
sure is applied to the control lever 
to engage the high-speed drive. 
The motor switch is then re- 
engaged. 
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Bin storage units with adjustable shelves made by the 
Berger Mfg. Division, Republic Steel Corporation 


Bin Storage Units with 
Adjustable Shelves 


A new line of bin storage units 
with quick and easy shelf adjust- 
ment has been placed on the 
market by the Berger Mfg. Divi- 
sion, Republic Steel Corporation, 
Dept. M, Canton, Ohio. This line 
was developed to provide flexi- 
bility in storing automotive parts 
and all types of small equipment 
in industrial stock-rooms. The 
bins are 36 1/2 inches wide, 12 1/2 
inches deep, and 84 inches high. 


They are made of heavy-gage 
steel. The easily adjustable shelves 
are spaced on 1-inch centers for 
vertical dividers and for any de- 
sired shelf spacing in increments 
of 1 1/2 inches. 


Radius Grinding Fixture 
for Redressing Tools 
A radius grinding fixture has 
been developed by The Apex Tool 


& Cutter Co., Inc., Dept. M, Shel- 
ton, Conn., for redressing radius 


Colonial utility press equipped for rapid broaching and burnishing of rocker 
arms like the one shown in the upper right-hand corner of the illustration 


Radius grinding fixture for redressing tools used for 
finishing axles made by Apex Tool & Cutter Co., Inc. 


tools of the serrated inserted type 
used for finishing axles and 
journal bearings with 1/8- to 3/4- 
inch radii. This fixture will re- 
grind the 3/4-inch radius on both 
right-hand and left-hand tools. It 
has built-in adjustmenis to com- 
pensate for wear, both on the 
length and width of the tool. It 
has opposed roller bearings, and 
is designed to fit any table of a 
standard tool and cutter grinder, 
as well as most grinders with a 
mechanical infeed handwheel. Al- 
though designed primarily for 
3/4-inch radius grinding, it can 
also be used to grind or dress 
other radii within a range of 
approximately 3/8 inch to 1 1/8 
inches. 


Colonial Press Equipped 
for Strip-Broaching and 
Burnishing Rocker Arms 


Continuous strip-broaching and 
burnishing of automotive rocker 
arms at a production rate of about 
1800 per hour can be accomplished 
with minimum operator fatigue 
on a 10-ton, 36-inch stroke utility 
press recently built and specially 
equipped by the Colonial Broach 
Co., Dept. M, Box 37, Harper Sta- 
tion, Detroit 13, Mich. 

The equipment of this new ma- 
chine includes an indexing-table 
fixture arranged for automatic 
ejection of the work. After being 
broached, the rocker arms drop 
through slots in the indexing table 
into a chute that delivers them to 
a container. Loading consists of 
dropping the parts into recesses 
in the table as it is indexed past 
the operator. The machine oper- 
ates continuously, broaching four 
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rocker arms at a time. Approxi- 
mately 0,010 inch of stock is re- 
moved from the work by this 
operation. Burnishers on _ the 
broaches reduce drag on the return 
stroke, permitting fast  strip- 
broaching and long tool life. 


Taft-Peirce Granite 
Surface Plates 


The Taft-Peirce Mfg. Co., Dept. 
M, Woonsocket, R. I., has an- 
nounced the addition of granite 
surface plates to its line of pre- 
cision lay-out and inspection equip- 
ment. The angle of grain to the 
working surface is approximately 
45 degrees, a characteristic which 
is claimed to minimize the possi- 
bility of chipping or plate break- 
age. 

The working surface is extreme- 
ly smooth, yet the natural pores 
of the granite prevent “wringing” 
of tools and assure free movement. 
This release in the air seal also 
eliminates the danger of erroneous 
measurements due to an air cush- 
ion under the instruments. The 
surface is non-abrasive, and be- 
cause of the fine grain and low 
porosity it cannot become readily 
impregnated with dirt or grit 
particles to cause abrasion. Since 
the plate is non-magnetic, it is 
unnecessary to demagnetize work 


Granite surface plate brought out by the Taft-Peirce Mfg. Co. 


before checking. The working sur- 
face of the plates is easily cleaned 
with ordinary solvents. 


Hoglund Automatic Contour 
Wheel Dresser for 
Cylindrical Grinders 

The Hoglund Engineering & 
Mfg. Co., Inc., Dept. M, 343-1 
Snyder Ave., Berkeley Heights, 
N. J., has brought out a Model 
42 automatic contour wheel dres- 
ser that can be permanently 
mounted to the right of the foot- 
stock on an inclined-table type of 


Hoglund automatic contour wheel dresser with cover removed to show the 
slide that carries the contour templates and the rack the variable-speed 
motor employs to drive it. 


228—-MACHINERY, August, 1953 


plain cylindrical grinding ma- 
chine. This dresser has been 
adapted to the Browne & Sharpe 
No. 5 plain grinder and also to 
the Norton 6- by 30-inch machine. 
It will also be available with dif- 
ferent bases for other cylindrical 
grinders. 

Almost any desired contour that 
can be followed by a dressing dia- 
mond can be formed in a grinding 
wheel with a high degree of accu- 
racy. The diamond is traversed 
across the wheel in an uninter- 
rupted movement, producing a 
true blend between the radii 
and tangents or any other complex 
form, an enlarged template con- 
trolling the movements of the 
dresser and the diamonds. A 
governor-controlled variable-speed 
motor operates the mechanism 
that controls the movement of the 


diamond. The motor drives a slide 


through rack-and-pinion ar- 
rangement that carries the con- 
tour and feed templates. 

The slides move on ball race- 
ways that are hardened, ground, 
and lapped. A microscope fixture 
with a 40 to 1 magnification is 
used to facilitate precise setting 
of the diamonds in their holders. 
The width of wheel that can be 
contour-formed is variable up to 
2 inches. Wheels of any diameter 
can be dressed. The weight of the 
dresser is 80 pounds. 


Webber High-Low 
Temperature Bench Type 
Testing Chamber 


A high-low temperature bench 
type testing chamber designed 
primarily for a branch of the 
Armed Services to cover extreme 
temperature ranges within a rela- 
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Webber unit for testing high and low temperatures 


tively short time was recently 
announced by the _ Industrial 
Freezer Division, Webber Mfg. 
Co., Inc., Dept. 00260, 2740 Mad- 
ison Ave., Indianapolis 3 Ind. The 
actual temperature range of the 
standard unit is from —80 degrees 
F., to +185 degrees F. Rapid low- 
ering of temperature is a feature 
of this model, permitting a tem- 
perature pull-down to —80 degrees 
F. in thirty minutes or less. 

The test chamber is 12 inches 
square, and the over-all outside 
dimensions are 50 inches long, 26 
inches high, and 20 inches deep. 
The unit is compact, has simpli- 
fied controls, operates quietly, and 
is equipped with air-cooled com- 
pressors. Application of heat is 
accomplished through the use of 
reverse cycle refrigeration, which 
eliminates the hazards associated 
with open heating elements. Op- 
tional equipment includes electri- 
cal terminals, shelves, automatic 
temperature cycling, and record- 
ing instruments. 


Flagler High-Speed Lock 
Rolling Machines for 
Sheet-Metal Work 


The Flagler Corporation, Dept. 
M, 19321 Filer Ave., Detroit 34, 
Mich., has announced two new 
high-speed lock rolling machines 
for use in making sheet-metal 
joints, one model handling 20-zage 
metal, and the other 22-gage 
metal. The machines are said to 
have a higher output capacity 
than preceding models. The Pitts- 
burgh type lock for joining metal 
sheets can readily be formed on 
20- or 22-gage stock at 50 feet 


per minute. Over 1000 drive cleats 
per hour can be produced with no 
special skill. Many other locks, 
flanges, and shapes can be formed 
in sheet metal with speed and 
uniformity. 

Each machine has six pairs of 


Lock rolling machine built by the Flagler Corporation 


powered forming rolls or roll dies, 
and there are no idler rolls. The 
gears are of casehardened steel. 
Closed-end roller bearings keep 
out dirt. The motor and the drive 
are enclosed in the base. Overload 
controls protect the motor. 


Micromatic Tool Designed to Hone and Gage 
Atomic Gun Barrel 


The Micromatic Hone Corpora- 
tion, Dept. M, 8100 Schoolcraft, 
Detroit, Mich., has just released 
details of a tool 69 feet long which 
it designed and built to “Micro- 
hone” the bore of a 280-millimeter 
atomic gun barrel. 


A gage in the nose of this tool 
makes it possible to check the dia- 
meter of the bore at any point 
throughout its full length, with- 
out removing the tool from the 
bore or the barrel from the ma- 
chine. The use of this tool is said 


Tool designed and built by Micromatic Hone Corporation 
for honing and gaging bore of atomic gun barrel 
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to reduce by 80 per cent the time 
that the barrel is kept at the 
Microhoning machine. 

After the barrel has been honed 
to remove all inaccuracies result- 
ing from previous operations, the 
diameter is checked within thirty 
seconds, by means of dials at a 
conveniently located control sta- 
tion. The 33-foot long barrel can 
be checked completely within a 
tolerance of 0.0003 inch in a few 
minutes. Previously, large gun 
barrels of this type required a full 
day for the checking operation. 
The distance from the muzzle end 
to the point being checked is also 
indicated on dials. 


G-E Electronic Relay 


An electronic relay that is very 
sensitive to resistance changes and 
has a dial for stepless adjustment 
has been announced by the Gener- 
al Electric Co., Dept. M, Schenec- 
tady 5, N. Y. This relay can be 
used to start or stop a fractional 
horsepower motor directly when a 
contact-making ammeter,  volt- 
meter, or wattmeter reaches a re- 
quired meter reading. Other uses 
include liquid-level control, sorting 
of small parts, and operation of 
lights, solenoids, and contactors 
wherever there is a_ sufficient 
change in the resistance of an 
electrical circuit. 

Two single-pole double-throw 
contacts permit control of inde- 
pendent systems, and a _ simple 
change sets the relay for normal 
or reversed operation. Selection of 
the most favorable relay operating 
point is facilitated by the sensi- 


Linde automatic tracer for oxy-acetylene shape cutiing 
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Electronic _resistance-sensitive 
relay brought out by the 
General Electric Co. 


tivity dial of the unit, which can 
be remotely controlled from as far 
away as 500 feet. 

Power requirements are 115/230- 
volt alternating current, 50/60 
cycles, and should not exceed 10- 
volt amperes. The relay enclosure 
is both weather-resistant and dust 
tight, making it suitable for both 
indcor and outdoor installations. 


Oxweld Automatic Tracer 
Designed for Precise 


Shape-Cutting 


A wide variety of metal shapes 
can be cut quickly and precisely 
with an automatic tracer intro- 
duced by the Linde Air Products 
Co., a Division of Union Carbide 
and Carbon Corporation, Dept. M, 


30 E. 42nd St., New York 17, N. Y. 
When mounted on an oxy-acety- 
lene shape-cutting machine, this 
tracer will reproduce the shape of 
any template, even when the de- 
sign is intricate. Templates are 
easy to make, the desired shape 
being drawn to actual size on a 
plastic sheet and cut out. No al- 
lowance need be made for the kerf 
when preparing the template. 
Compensation for any kerf up to 
1/4 inch in width is accomplished 
automatically by pre-setting the 
dial on the tracer. 

The tracing stylus always main- 
tains positive contact with the 
template to assure cutting the 
metal to shape within close toler- 
ances. The tracer can also be man- 
ually guided directly along the 
lines of a sketch or blueprint. The 
controls are simple and easy to 
operate. The raising and lowering 
handle, steering knob, and on-off 
switch can be operated locally or 
by remote control. Provision is 
made for stepless adjustment of 
the tracing speed within a range 
of 2 to 30 inches per minute. The 
tracing speed can be varied while 
the machine is operating. 


Acra-Ment Bench 
Comparator 


The Acra-Ment Gage Division, 
Meyer Corporation, Dept. M, 633 
Park Ave., Cranston, R. I., has 
brought out a bench comparator 
for general-purpose gaging in ma- 
chine shops, tool-rooms, and inspec- 
tion departments. Height, thick- 
ness, depth, and offset measure- 
ments are facilitated by using the 


Acra-Ment comparator for shop and inspection department 
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indicator above and below the 
platen surface as shown by the 
two views in the illustration. The 
heavy platen with hardened steel 
gaging surface is secured to the 
Meehanite cast base. Tapped holes 
in the platen permit attaching 
gaging fixtures and positioning 
blocks made to fit the part being 
gaged. 


Link-Belt Roller Chain 
Sprocket Wheels with 
Taper Lock Bushings 


A line of roller chain sprocket 
wheels with taper lock bushings 
has been announced by the Link- 
Belt Co., Dept. M, 307 N. Michi- 
gan Ave., Chicago 1, Ill. Without 
reboring, these stock sizes of 
sprocket wheels can be securely 
mounted on a shaft with the equi- 
valent of a shrink fit. Action of the 
taper lock bushing assures a tight 
fit within the full range of normal 
shafting tolerances. Set-screws 
force and hold the split bushing 
in the tapered bore of the sprocket 
wheel, causing it to lock tightly on 
the shaft. The full length of the 
bushing supports the sprocket on 
the shaft. 

Assembly and disassembly of 
the shaft and sprocket can be 
easily accomplished. The turning 
of set-screws in removal holds 
serves to pull the bushing out of 
the tapered bore and cause it to 
release its hold on the shaft. Link- 
Belt sprocket wheels with taper 
lock bushings for 1/2-, 5/8-, 3/4-, 
1-, and 1 1/4-inch pitch, single- 
width chains are now available. 


Roller chain wheel with taper lock bushing announced 


by the Link-Belt Co. 


Micro explosion-proof limit switch 


Micro Explosion-Proof 
Limit Switch 


An explosion-proof heavy-duty 
precision limit switch, designed 
for use on all types of machinery 
and industrial equipment in ex- 
plosive gas or vapor-air atmos- 
phere, has been developed by the 
Micro Division of Minneapolis- 
Honeywell Regulator Co., Dept. M, 
Freeport, Ill. This switch, desig- 
nated the IMLI-EI, is listed by 
the Underwriters’ Laboratories as 
suitable for hazardous locations 
of Class I in Groups C and D. The 
operating head is adjustable to any 
of four horizontal positions and 
the roller arm assembly can be 
reversed to position the actuator 
roller on either side of the actuator 


arm. The roller arm is adjustable 
to operate clockwise, counter-clock- 
wise, or in both directions. The 
actuator arm assembly is adjust- 
able through 360 degrees to any 


of 870 positions at intervals of 0.4 


degrees. 

This explosion-proof snap-action 
switch is said to be the smallest 
available. Including the adjustable 
head, the switch case measures 6 
inches high, 2 1/8 inches wide, and 
1 61/64 inches deep. Underwriters’ 
Laboratories list the switch for 
20-ampere, 110, 220, or 440-volt 
alternating current; 1/2-ampere, 
115-volt direct current; 1/4-am- 
pere, 230-volt direct current; 3/4- 
H.P. 110-volt and 1 1/2-H.P. 220- 
volt alternating current. 


Wales Sheet-Metal 


Fabricator 


A heavy-duty Model 10-C sheet- 
metal fabricator designed for 
punching, notching, and nibbling 
operations has just been made by 
the Wales-Strippit Corporation, 
Dept. M, 345 Payne Ave., North 
Tonawanda, N. Y. This fabricator 
has a throat depth of 27 inches 
with the back gage installed and 
of 30 1/2 inches with the back 
gage removed. The punch assem- 
bly holder arm swings to the right 
for changing punches. 

The punches and dies are auto- 
matically aligned by the holder, 
which can be used in punching 
holes up to 3 1/2 inches in diam- 
eter. With each punch a set of 
dies is provided, made to meet the 
requirements for punching vari- 
ous types and thicknesses of metal 
stock. 


Wales sheet-metal fabricator with large work-piece 
in position for punching 
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Versatile electric jig saw 


Black & Decker Electric 
Jig Saw 


A portable electric jig saw 
designed to do the work of saber, 
keyhole, jig, and band saws has 
been announced by the Black & 
Decker Mfg. Co., Dept. M, Towson 
4, Md. This jig saw can be easily 
held and guided with one hand. 
It is supplied with five different 
types of blades for cutting both 
hard and soft wood, plywood, 
ferrous and non-ferrous metals, 
rubber, leather, and plastics. 


Besides its portable use, the saw 
can be mounted in an accessory 
table for bench work. A _ joint 
attachment for making strong, 
precision wood joints and a circle- 
cutting attachment for cutting 
circular pieces from 2 to 13 inches 
in diameter can be used with the 
table. Pocket cuts can be made in 
wood without drilling an entrance 
hole, and cuts can be made in 
places often inaccessible to circu- 
lar or hand saws. It makes 
straight, curved, or irregular cuts 
with equal ease. The saw is pow- 
ered by a Black & Decker univer- 
sal motor for use on 115-volt 
alternating or direct current. It 
weighs 3 1/2 pounds, and has an 
over-all length of 8 inches and 
height of 7 11/16 inches. Equip- 
ment includes five different 
blades, toggle switch, and cable. 


“Tap-Go” Spring Center and 
“Zero” Edge Locator 


A “Tap-Go” spring center and a 
“Zero” edge locator are recently 
announced products of the Medel- 
ton Co., Inc., Dept. M, 335 E. 
142nd St., Bronx 54, N. Y. The 
spring center, shown at the left 
in the illustration, is designed to 
facilitate the production of ac- 
curately tapped threads. 


“Tap-Go" spring-loaded center and 
“Zero” edge locator 


To obtain the best results with 
any tap, the tapping operation 
is performed at the same set- 
ting employed to drill the hole. 
After removing the drill and re- 
placing it with the “Tap-Go” cen- 
ter and the tap, the spindle is fed 
down to compress the loading 
spring. 

The “Zero” edge locator (at the 
right) is designed to enable the 
jig borer operator to locate the 
spindle directly over the work 
edge with an accuracy of 0.0001 
inch. The indicator can be set to 
describe an accurate 0.5000-inch 
circle which, in turn, can be used 
to locate the spindle. 


Mauser Vernier Caliper 


The George Scherr Co., Inc. 
Dept. M, 200-R Lafayette St., New 
York 12, N. Y., has announced 


Stainless-steel Mauser vernier caliper introduced by the George Scherr Co. 
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that the No. 64 universal Mauser 
vernier caliper for inside, outside, 
and depth measurements, pre- 
viously furnished in chromium 
steel, will be superseded by the 
model No. 101, which will retain 
all important features but will be 
made entirely of stainless steel. 

The new vernier with twenty- 
five lines covering forty-nine grad- 
uations of the scale is more than 
double the former size, thus per- 
mitting easier, more accurate 
reading of the scale. The slide has 
a hardened self-lubricating phos- 
phor-bronze spring gib. : 

Two adjusting screws are pro- 
vided for taking up any wear and 
to assure squareness of the mea- 
suring jaws. The measuring sur- 
faces are accurately lapped. The 
caliper has three scales and ver- 
niers, the lower front scale read- 
ing to 0.001 inch, the upper front 
scale to 1/128 inch in fractions, 
and the back scale to 1/10 milli- 
meter. 


Improved alternating-current welder 


Sureweld Alternating- 
Current Welders 


The National Cylinder Gas Co., 
Dept. M, 840 N. Michigan Ave., 
Chicago 11, Ill. has redesigned its 
Sureweld alternating-current shop 
welders for easier operation and 
better welding performance. The 
four coils are positioned horizon- 
tally to provide better ventilation 
and cooler operation. Double-glass 
insulated magnet wire is used for 
primary and secondary windings. 

Two models are available—one 
with a welding range of 25-295 
amperes, with and without power 
factor correction; the other with 
a range of 20-180 amperes. 
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metal-working specialists 
want jobs 
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Single-Point Turning “Expert” ... 


...does accurate pinion and staff work 
without skilled supervision 


Brown & Sharpe 


Automatic Pinion 
Turning Machine 


Sharpen tools on top only . . . uses circu- Cut to size every time. . just set positive 
; lar-formed, single-point tool blades that micrometer tool stop on each tool. No 
You do not need highly retain shape throughout tool life. precise cams needed for sizing . . . uses 


skilled craftemen 10 set-up only two easily formed disk cams. 


and operate this machine. 
It's designed to make 
accurate pinion and staff 
turning practically automatic. 
Look at these advantages: 


A 


Simple, accurate replacing of tools after Maximum concentricity of cuts . . . 8-tool 
sharpening . . . dial indicator on swing- turret permits all cuts to be taken from 


same position and allows work to be 
supported in a single V-rest for all sizes 
of stock, instead of oversize bushings. 


ing arm gives exact location of tool 
point, while reground surface locates 
tool in holder. 


Before buying any 

equipment for single- 

point turning on work to { 
V4" dia., be sure you 

have all the facts on this 

cost and trouble saving 

Brown & Sharpe 7 
Automatic Pinion 
Turning Machine. 
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Screw Threading “Professional”... 


...does 4 operations at once, makes screws, 
pins, bushings at unbelievably high speed 


Browr § Sh 
& arpe After forming, threading and partial cutting-off on tan- 
« dem pieces, Transfer Arm swings into position to move 
Automatic Screw Threading Machine finish-turned piece from work spindle to slotting mechanism. 
This machine minimizes idle time by overlapping such operations as 
» 


forming, threading, slotting and partial cutting-off. Twd opposed spindles 
(the work and threading spindles) rotate in the same direction but at 
different speeds . . . permit threading and partial cutting-off on one piece while 
forming is performed on a succzeding piece. At the same time, a third piece 
is slotted in the automatic slotting mechanism. Thus, ynusually high production 
of a wide variety of small screws, pins, bushings, etc., is possible at lowest cost. 
Takes stock to ¥e" dia. Many other features combine to make this machine 
a highly profitable investment for any screw machine department. 

’ Write for! full details. 
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Cutting-Off “Automaton”... 
~...holds work with “both hands”.. 


forms and cuts off, leaving smooth cut-off ends 


Automatic 
Cutting-Off Machine 


(Opposed Spindle Type) 


You can eliminate second operations on work 
requiring smooth cut-off ends with this opposed 
spindle type Automatic Cutting-Off Machine. It holds 
work securely on both ends permitting cut-off tool 

to pass through the work axis while the piece is 
being rotated by both the work and opposed 
spindles ... leaves a clean cut-off end. 59 production 
rates and spindle speeds from 6000 to 545 r.p.m., 
easily selected, adapt the machine to a broad 
variety of materials. Takes stock to ¥%” dia. 

Write for illustrated Catalog. 


Brown 


Milling Machines * Grinding Machines * Screw Machines * Cutters * Machine Tool Accessories 
Machinists’ Tools * Electronic Measuring Equipment * Johansson Gage Blocks * Permanent Magnet Chucks * Pumps 
BROWN & SHARPE MFG. CO., PROVIDENCE 1, R. I., U. S. A. 
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Hydraulic Shop Truck 
with Boom, Forks, and 
Platform 


Hydraulically operated shop truck 
designed to handle all lifting jobs 
within its capacity whether they 
require a boom, forks, or a plat- 
form. The boom has a lifting 
height of 8 feet; the forks will 
lift a pallet to 55 inches and need 
a clearance of only 3 1/4 inches. 
A platform is locked over the 
forks for lifting loads without 
pallets. A load of 750 pounds can 
be raised by the one-hand opera- 
tion of a 5000-pound hydraulic 
system. The base is 22 1/2 by 33 
inches, and has a foot-operated 


locking brake. Available from the 
Unit Mfg. Co., Dept. 147, 1229 
Harmon Place, Minneapolis, Minn. 


Wheel Dresser with 
Automatically Indexed 
Truing Diamond 


Grinding wheel dresser with 
compact self-contained  electro- 
mechanical device designed to 
automatically index the dressing 


diamond by precise increments. 
This action continually presents a 
new sharp diamond edge for each 
wheel dressing. The device will 
rigidly support a standard shank 
diamond tool. It provides indexing 
ranges to meet all grinding wheel 
truing requirements by utilizing 
odd increments of rotation so that 
the pattern of flats worn on the 
diamond will never repeat. The 
dresser is operated by 115-volt 
current, or it can be operated 
manually. Developed by the In- 
dustrial Diamond Co., Dept. M, 
2392 Wolcott, Ferndale 20, Mich., 
in cooperation with the Corr 
Instrument Co., this diamond 
dresser has been thoroughly field 


_ tested in several of the large auto- 


motive shops. 


Precision Vernier Caliper 


Vernier caliper of improved line 
distributed by Homestrand, Inc., 
Dept. M, Larchmont, N. Y. The 
calipers in this line have been re- 
designed for easier handling and 
a higher degree of accuracy. They 
have fitted adjustable vernier 


‘plates, both inside and outside 


measuring scales on the face of 
the tool, and double-spaced vernier 
graduations. All measurements 
can be read directly without turn- 
ing the calipers around. Available 
in 12-, 24-, and 36-inch sizes. 


Wade Stop for Draw-In 
Type Collets 


Stop for draw-in type collets 
designed to facilitate handling 
certain kinds of second-operation 
work, including the production of 
parts in which shoulder lengths 
must be duplicated within very 
close limits. Adjustments can be 
made without removing the stop 
from the collet or the collet from 
the lathe. Practically the full 
length of the collet can be utilized 
for the work-piece. Provided with 
the stop are two solid pads A for 
different diameters of work and 
one spring pad B for ejecting 
work as soon as the collet is re- 
leased. Placed on the market by 
the Wade Tool Co., Dept. M, 
Waltham, Mass. 


“Korner King” Right- e 
Drill Attachment 


“Korner King” right-angle attach- 
ment for heavy-duty 1/4-inch elec- 
tric drills. This compact drive 
makes available two additional 
speeds. For example, electric drills 
having a speed of 2000 R.P.M. can 
be used to drive drills at a speed 
of 1000 R.P.M., or the drive can 
be reversed to give a higher speed. 
Product of the R.C.S. Tool Sales 
Corporation, Dept. M, Joliet, Ill. 
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Hackett Hydraulic 
Pumping Unit 
Hydraulic pumping unit brought 
out by Hackett Brothers, Inc., 
Dept. 136, North Manchester, 
Ind., for use on lathes, presses, 
brakes, conveyors, machine tables, 


and other mechanical equipment. 
The all-steel reservoir is of 
welded construction and the Ni- 
tralloy gear pump has a high- 
strength aluminum-alloy case. The 
unit is completely piped with re- 
lief valve, check valve, reservoir 
filter, and air breather filter. 
Pressures range up to 1200 
pounds per square inch and capa- 
cities from 0.8 to 2.8 gallons per 
minute. This unit is available 
with or without motor. 


Spring-Loaded Live Center 


Bulfex Model FHH heavy-duty 
spring-loaded live-center with pre- 
loaded precision journal bearings 
adapted for use on grinding ma- 
chines, lathes, milling machines, 
turret lathes, gear cutters, and 


innumerable other applications. 
The high-speed steel point is 
ground under loading in its own 
bearings to maintain a concen- 
tricity accuracy of 0.0003-inch 
total indicator reading. Announced 
by Bultool Co., Dept. M, Box 5094, 
Southfield Station, Detroit 35, 
Mich. 


T-Nuts in Wide Range 
of Sizes 


T-nuts in a line that includes 
fifteen sizes made by mass produc- 
tion methods to suit a wide range 
tool 


of machine applications. 


These nuts have been brought out 
by the Jergens Tool Specialty Co., 
Dept. M, 712 E. 163rd St., Cleve- 
land, Ohio, to eliminate the need 
for making nuts of this kind by 
expensive  small-lot tool-room 
methods. The line now includes 
T-nuts in throat sizes ranging 
from 7/16 inch to 1 1/8 inches to 


Overload Release Clutch 


Clutch designed to release instant- 
ly when an overload is applied. 
It can be easily installed on 


sprocket, chain, belt, and gear 
drives, and allows operation to be 
resumed at the exact cycle point 
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at which the instantaneous trigger 
release action occurred. Available 
in a wide range of speeds and 
shaft sizes from Overload Release 
Clutch Co., Inc., Dept. E, 1162 
Stuyvesant Ave., Irvington, N. J. 


fit the slots in tables and automa- 
tic cross-slides of milling ma- 
chines, automatics, turret lathes, 
brakes, punch presses, shears and 
planers. All sizes are accurately 
machined from heat-treated alloy 
steel having a tensile strength of 
200,000 pounds per square inch. 


Lightweight 
Electrode-Holder 


Lightweight electrode-holder for 
are welding made available by the 
Welding Products Division, A. O. 
Smith Corp., Dept. M, Box 584, 
Milwaukee, Wis. Since the jaw- 
opening lever is located close to 
the handle, any tendency of the 
holder to roll in the hand is elimi- 
nated. The electrode stub is re- 
leased by simply squeezing the 
lever to handle. Available in 200-, 
300-, and 500-ampere sizes. 


Special Faces for Vise Jaws 


Special jaw faces can be provided 
on standard machinists’ vises mar- 
keted by the Columbian Vise & 
Mfg. Co., Dept. M, 9021 Bessemer 
Ave., Cleveland 4, Ohio. The line 
includes smooth jaw faces of 
hardened steel to protect soft ma- 
terials and finished surfaces, and 
copper non-sparking, non-magnet- 
ic faces. Special faces, designed 
to fit irregularly shaped pieces, 
are also available. 
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The outstanding performance ot this Cincinnati Bickford 
Super Service Radial Drill brought approximately 50% 
cost savings at David Round & Son, Inc., manufacturers 
of cranes, hoists, winches and trolleys. 


For example on the 4 ton steel trolley sides the time on 
drilling and reaming fell from 20 minutes to 6 minutes, 


Photos courtesy 
David Round & Son, 


diene CAOCRIORR, The right Cincinnati Bickford Super Service Radial Drill 
may effect parallel savings in your shop—lInvestigate. 


Write for Catalog R-29. 


CINCINNATE 


CKFO RADIAL AND UPRIGHT DRILLING MACHINES 
THE CINCINNATI BICKFORD TOOL CO. 


Cincinnati 9, Ohio, U.S.A. 
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Sawing Attachment 


Cam-actuated sawing attachment 
developed by the E-Z Way Tool 
Co., Dept. M, Barrington, IIl., to 
convert the rotary power of an 
electric drill into a reciprocating 


motion for sawing operations. This 
attachment can be applied directly 
to any heavy-duty electric drill 
and used for fast cutting of metals 
and other materials. Specially de- 
signed blades make starting holes 
unnecessary. Any make of hack- 
saw or key-hole blade can be used. 
The weight is 3 1/2 pounds. 


Torit Acetylene Torch 
Equipment 


Acetylene torch welding equip- 
ment designed to perform prac- 
tically any light heating, brazing, 
or soldering operation, recently 
placed on the market by the Torit 
Mfg. Co., 307 Walnut St., St. Paul 
2, Minn. This unit uses only an 
acetylene gas tank, yet develops 
a temperature of 2800 degrees F. 
Four tips, an adapter unit, and a 
soldering copper are supplied. 
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Teflon Back-Up Rings for 
O-Ring Seals 


Back-up rings, spirally machined 
from tetrafluorethylene (Du 
Pont’s Teflon) have been designed 
by the Garlock Packing Co., Dept. 
34, Palmyra, N. Y., to prevent ex- 
trusion of O-rings. The Teflon 
rings have a high impact strength 
at temperatures from—100 de- 
grees F. to 500 degrees F. They 
are non-corrosive, non-adhering, 
non-fraying, inert to most chemi- 
cals, and self-lubricating. They are 
made for all O-ring sizes. 


Automatic Lubricator 


Solenoid-operated automatic lubri- 
cator developed by the Bijur 
Lubricating Corporation, Dept. M, 
Rochelle Park, N. J. This Type 
“E” lubricator can be applied to 
almost every type of machine and 
mounted in any location, no con- 
nection to a moving element of 
the machine being required. It can 
be actuated by switches tripped 
by rotary or reciprocating motion, 
existing control circuits, electric 
timer controls, or push-buttons. 
The unit is therefore adaptable 
to use on special machinery as 
well as standard models. 


Adjustable Protractor 


Adjustable protractor designed to 
serve as a miniature drafting ma- 
chine, placed on the market by 


the Way-Mac Mfg. Co., Dept. M, 
8112 Melrose Ave., Los Angeles 
46, Calif. This “tractograf” is in- 
tended for use by engineers, 
draftsmen, architects, and stu- 
dents. Any angle from 0 to 180 
degrees can be drawn instantly 
without turning, sliding, or’ mov- 


ing the protractor out of position 
by swinging the upper rule arm to 
the desired angle and locking the 
adjustment knob. A built-in mag- 
nifier, gives hairline adjustment. 
Mathematical formulas are printed 
on the reverse side of the cali- 
brated dial. A 5-inch rule on the 
lower arm is provided as an added 
convenience. 


Viking Motor-Driven 
Coolant Pump 


Self-contained motor-driven cool- 
ant pump that is quickly adaptable 
to a wide range of applications. 
This unit is equipped with a 1/30- 
H.P. oil-sealed motor, and is de- 
signed to operate efficiently with 
all types of water-soluble coolants 
and oils up to 20 SAE viscosity. 
It has a rated capacity of 100 gal- 
lons per minute at a 1-foot head. 
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systems 


GUTS LEAKAGE 
AVERAGE 35% 


This amazing average has been established by years of extensive 
use in many different industrial hydraulic systems. And results 
are immediate—leakage is reduced as soon as Suntac Oil is put 


in the system. 

For information about Suntac for your specific application, 
telephone your nearest Sun office or write SUN OIL COMPANY, 
Philadelphia 3, Pa., Department M-8. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. ¢ SUN OIL COMPANY LTD., TORONTO & MONTREAL 
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The inlet pipe has a 1/2-inch open- 
ing and is equipped with an auto- 
matic foot valve to hold the prim- 
ing. The flexible spout outlet is 
1/4 inch in diameter. The unit 
weighs 3 pounds, has a diameter 
of 4 1/2 inches, and is 15 inches 
high. Product of Viking Indus- 
tries, Dept. M, 220 Montague St., 
Rockford, IIl. 


Jergens Live Center for 
Heavy Thrust Loads 


Live center with No. 4 Morse taper 
shank announced by the J. G. Jer- 
gens Co., Dept. M, 11106 Avon 


{ 


| 


Ave., Cleveland 5, Ohio. This cen- 
ter is designed to withstand heavy 
thrust loads in taking cuts with 
carbide tools, and it is also espe- 
cially adaptable for use on lathes 
employed for metal-spinning oper- 
ations. 


“Minute Man”? Combination 
Keyway Broach Kit 


Keyway broach kit assembled to 
cover a wide range of hole sizes 
in 1/16-inch increments. This com- 
bination “Minute Man” No. 1-1A 
combination kit provides broaches 
and bushings for standard width 
keyways in eighteen bore diam- 
eters conforming to American 
key standards. By interchanging 
broaches and bushings, thirty-six 
different combinations of keyways 
can be cut. Product of the du Mont 


Corporation, Dept. M, Greenfield, 


Mass. 


Allen Button-Head 
Cap-Screw for Streamlined 
Surfaces 


Button-head cap-screw brought 
out by the Allen Mfg. Co., Dept. 
M, Hartford, Conn., for use where 
smooth, streamlined surfaces are 
desirable, especially in applica- 
tions that do not permit counter- 
sinking. The rounded top and flush 
edge of this cap-screw has no ex- 
posed sides. Cold-working and 
drawing impart extra strength to 
the special Allenoy steel of this 
button-head cap-screw that com- 
pensate for its necessarily thinner 
head. Sizes available range from 
No. 8 by 1/4 inch through 5/8 inch 


_ by 2 inches, with NC threads. Ex- 


cept for the 1/2- and 5/8-inch 
sizes, the screw is also made with 
NF threads. 


Heavy-Duty Offset Boring 
Chuck with Quick-Change 


Feature 


Samson heavy-duty offset boring 
chuck announced by the Last 
Word Sales Co., Dept. M, 18500 
Mt. Elliot, Detroit 34, Mich. This 
chuck has a positive dead-center- 
ing feature which permits the 
interchangeable use of drills, end 
mills, fly tools, and similar cutters 
without the necessity of removing 
the chuck from the machine. Tool 
changes can be quickly made. 
There is an extra large dial with 
micrometer screw for adjustment 
of offset and accurate resetting of 
the tool to facilitate handling in 
duplicate work. 


J & S Vise Jaws for 
Machine Tools 


Hinged, spring-loaded vise jaws 
designed to give positive down- 
ward clamping action on work 
mounted on table of jig borer, 
miller, planer, or shaper, marketed 
by the J & S Tool Co., Inc., Dept. 
M, 644 W. Mt. Pleasant Ave., Liv- 
ingston, N. J. Hinged ‘“in-and- 


down” action of jaw combined 
with similar action of clamp holds 
work-piece against table with force 
of 1/2 ton to 3 tons. The vise parts. 
are made of oil-hardened tool steel 
and are ground and given a black- 
ened finish. 


Crown Right-Angle Drive 


Compact miter gear-box drive 
with shafts for transmitting 
power or motion at right angles. 
Made in 1/3- and 1-H.P., 1800- 
R.P.M. sizes. Each size has both a 
two-way and a three-way shaft 
extension with a choice of five 
mounting faces. The 1/3-H.P. unit 
has a static torque of 250 inch- 
pounds, while the static torque of 
the 1-H.P. unit is 750 inch-pounds. 
Manufactured by Crown Gear, 
Inc., Dept. M, 290 West St., Keene, 
N. H. 
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Builders of 
SPECIAL 
MACHINES 
For EVERY 
PURPOSE 


ATIC ‘SUBMERGED 


Sell 


This specially designed machine welds a 42-inch 
steel tube . . . The tubes are hopper fed and auto- 
matically loaded into the machine, turned and 
located in a welding position with the seam side 
up ... The operator merely starts the cycle of 
welding, which is continuous, and the machine 
automatically welds at a rate of 136 tubes per 
hour, or approximately 95 inches per minute 
... The machine is equipped with an automatic 
crusher that crushes the slag from the weld, and 
all of the unused flux is separated from the slag 
and returned to a flux hopper by means of a 
bucket type conveyor. 
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17144 MT. ELLIOTT AVE. DETROIT 12, MICH. PHONE TWINBROOK 1-4327, 


For the long haul... Autocar relies on RB&W bolts 


Famous truck builder rates them best 
for ease of assembly and accessibility 


It’s been a long time since the Autocar people switched from riveted 
to bolt-and-nut construction. Here's how it happened: 

Two Autocar engineers took off on a coast-to-coast run to shake the 
bugs out of a new test model. Things went well until a riveted spring 
bracket broke, It took an entire day just to chisel through the rivets be- 
cause it was hard to get at the bracket. 

From that day on, it was accessible bolt-and-nut construction exclu- 
sively for all Autocar trucks. And Autocar standardized on RB&W bolts. 
One dividend from using these rugged bolts is that Autocar can specify 
higher-strength material than is practical for riveting. Furthermore, 
tests on structures like bridges show that rivets frequently loosen. This 
doesn’t happen to bolts on Autocar frames. 

Where you want to join structural members firmly together so they'll 
stay together for good, high-strength bolting is often your best bet. 

As the leading manufacturer of all kinds of fasteners, we’re in the un- 
usual position of always being able to recommend and supply the right 
ones for all your needs, Write to RUSSELL, BURDSALL & WARD BOLT AND 
NUT COMPANY, Port Chester, N. Y. 


FASTER FASTENING is achieved in the Autocar plant at 


Ardmore, Pa., by using air tools like the one shown here 
to run up RB&W nuts on RB&W bolts on an Autocar 
truck frame. In addition to making tight, accessible joints, 
bolting effects substantial assembly savings. 3.1 


108 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 


Plants of: PORT CHESTER, N. Y., CORAOPOLIS, PA., ROCK FALLS, ILL., LOS ANGELES, CALIF, Additional sales offices at: PHILADELPHIA, PITTSBURGH, 
DETROIT, CHICAGO, DALLAS, SAN FRANCISCO. Sales agents at: PORTLAND, SEATTLE. Distributors from coast to coast. 
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with the old standards. 

R. 1. Catalogue descrip- 

ess-room equipment, including 

new slide “ond press guards, ond 

enlarged line of stock 33 


PUSH-BUTTON UNITS—General Electric Co., 


us 
line oil-tight included 


ratings and dimension diagrams. 


SURFACE INDICATORS—Brush Electronics Co., 
Ohio. Foider describing the Brush 

measurement of ace rough 


BEARING. MOUNTING AND REMO 


tor mounting ore given. 


on Co., Pawtucket, R. 1. Bulletin 151, on the 
0 Potter & Johnston i¢ turret lathe 


precision parts. ........... 59 


if chain, cast tooth sprockets, belt conveyor 
Idlers, Spray NOTTIES. 41 
INDUSTRIAL DIAMONDS—iIndustrial Diamond 
= 
company’s compiete line ‘achments 
accessories for use on Nebel heavy-duty en- 
GOD 
: by the 
TOOL-HOLDERS—Metal Carbides Corporation, 
oe Youngstown, Ohio. Circular KL-53, describing 
ot the Kiamp-Lok tool-holder for use in heavy- 
duty applications on lathes, poring 
4 
VAL SYS- 
2 Pa. 
“ a hydra system 


Pie. 


Threading and topping artillery shells to meet 
Ordnance specifications or any other high pro- 
duction job can be done AUTOMATICALLY on 
the new Murchey Precision-Pak—Also boring 
and reaming when required. Threading is ac- 
curately controlled by a precision lead screw, the 
axis of which coincides with that of the spindle— 
no intermediate mechanism and consequently no 
backlash or lost motion—an Exclusive Feature. 


The Precision-Pak will fit any transfer machine, 
or it con be mounted on a truck and moved up 


to the work. It can be cycled manually, hydrav- 
lically, by compressed air or electric current, For 
full automatic operation it is mounted on a base 
equipped with a hopper or feeding device. 


Capacities are: 
internal threads. ..,+.1%" to 3A” 
External threads......" to 
Internal pipe threads. . .1” to 3” 
External pipe threads. . 4%” to 3” 
Length of thread. .....Up to 4” 


MURCHEY DIVISION 
THE 


SHEFFIELD CORPORATION. 


DAYTON 1, OHIO, U.S.A. 


ie 
é 
i 
4 
complete data or write us direct 
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yxMachines right and left exhaust manifolds 
completely — 42 milling, drilling, boring, 
chamfering, and tapping operations. 

%230 pieces (115 right and 115 left) per hour 
at 100% efficiency. 

xTen stations—one loading, one unloading, 
three milling, three drilling, one boring, one 
tapping. 

xPalletized work holding fixtures with power 
wrenches for automatic operation. 

%Cross-Drive for milling cutters. 

Other features: Built-in chip conveyor and 

automatic removal of chips from fixtures after 

each cycle, pre-set tools, J.1.C. standard con- 

struction, automatic lubrication, hardened 

and ground ways. 
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No Truck to Buck 


In an effort to promote week- 
end highway safety, the Timken 
Roller Bearing Company is fol- 
lowing this rule: no inbound and 
outbound truck shipping between 
midnight, Friday, and midnight, 
Sunday, except for extreme 
emergencies. In June, for in- 
stance, 249 truck loads that nor- 
mally would have gone out over 
the week-ends were rescheduled 
—and without impairing pro- 
duction schedules. 


Wages for Sages 


High school teachers, seventy- 
five of them, are taking an in- 
dustrial course this summer on 
up-to-date techniques in the ma- 
chine shops of the Chrysler 
Corporation. They are getting 
advanced college credits for the 
course, with the added incentive 
for not playing hooky of being 
paid for forty hours’ work each 
week of the course. 


Comin’ Thru the Tube 


The pneumatic tube system at 
the Lamson Corporation is used 
for an assortment of items— 
small tools, hot metal from the 
alloying department on its way 
to the laboratory, and even cold 
drinks from the refrigerator on 
their way to thirsty employes in 
remote departments. It’s getting 
so if a worker sends an S. O. S. 
for dogs, the rejoinder will be 
“hot, cold, or a Chihuahua?” 


How About Sending Some 
Mold-Making Machinery? 


Thred-O-Matics ordered by 
the United Nations have now 
been shipped to maintenance 
shops in a new penicillin plant 
in India. 


Beware the Beam! 


Taking a tip from Paul Re- 
vere maybe, who swung a lan- 
tern to warn people, danger 
spots in noisy plant areas are 
now protected by means of high- 
intensity light beams rotating in 
wide, sweeping arcs. 


A Mouthful a Minute 


The Hulett ore unloader, de- 
scribed as a “mechanical pelican” 
in June Steelways, dips into ore 
in 18-ton bites, taking one bite 
every minute as it removes car- 
goes from ships and dumps them 
into railroad hopper cars. 


Detector Dick 


The Private Eye is a portable 
electronic detector made by the 
Radiac Co. that will locate buried 
metals and minerals, including 
gold and silver, and is as simple 
to operate as an ordinary radio. 
Pack one when you go to the 
mountains on vacation and may- 
be you’ll pay the hotel bill in 
nuggets! 


The Men of Measure 


“A new breed of men has ap- 
peared over the horizon of Amer- 
ican industry—they have a pair 
of calipers in one hand and a 
stop watch in the other.” So does 
the American Standards Asso- 
ciation describe the standards 
officials now operating for econ- 
omy in large plants. For example, 
DuPont has saved $4 net for 
every: $1 spent on American 
standards since its standards 
committee was started in 1947, 
while G-E has reduced the cost 
of aircraft instrument genera- 
tors by 21 per cent and speed 
indicators by 18 per cent. 


By E. S. Salichs 


Modeling an apron made of glass- 
coated cloth so tough that it can 
stop a .38-caliber bullet fired from 8 
feet away. The apron, which is con- 
sidered form-fitting, perhaps does 
not do justice to the young lady, but 
it does protect employes in the 
Lockheed machine shops in Burbank, 
Calif., against metal particles that 
may fly from high-speed milling and 
cutting equipment. 


The King of Spades 


A spade made of titanium was 
used to break ground for the 
Westinghouse research center— 
to symbolize progress with new 
materials. The spade is the only 
one of its kind in the world, and 
it is doubtful whether it will be 
left in the barn for neighbors 
to borrow. 
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California and Washington 


RICHARD J. BENEFIEL has been ap- 
pointed salesman and assigned to 
the Pacific District by the Carboloy 
Department of the General Electric 
Co. His headquarters will be at Hunt- 
ington Park, Calif., and he will cover 
San Francisco and northern Califor- 
nia, Oregon, and Washington. 


ALLOY Rops Co., York, Pa., has 
begun construction of a new plant 
located in El Segundo, Los Angeles 
County, Calif., for the production of 
a complete line of alloy arc-welding 
electrodes to serve the Pacific Coast 
and Rocky Mountain States. 


BONE ENGINEERING CORPORATION, 
Glendale, Calif., electronics manu- 
facturer, announces the purchase of 
the CENTRIFUGAL INVESTMENT CAST- 
ING Co., Burbank, Calif., producer 
of both centrifugal and investment 
“lost wax” castings. 


Howarp D, NEAL, general man- 
ager of the Aerol Co., Inc., Los 
Angeles, Calif., manufacturer of 
wheels and casters, has been pro- 
moted to the office of vice-president 
and general manager. 


GENERAL ELECTRIC COMPANY, 
Schenectady, N. Y., has announced 
the following appointments in the 
Pacific Northwest District, with 
headquarters at Seattle, Wash. J. S. 
LESTER, manager of sales; H. R. 
LOEW, manager of apparatus and 
component product sales; and T. M. 
PURTON, manager of marketing re- 
search. 


Harry A. HAUSER has been named 
Pacific Northwest sales representa- 
tive for the Alloy Tube Division, 
Union, N. J., of the Carpenter Steel 
Co. Mr. Hauser is located in Rich- 
land, Wash. 


A. MILNE & Co., New York City, 
tool steel distributors, has opened 
a sales office at the White Henry 
Stuart Bldg., Seattle, Wash. S. 
ROBERT SIMONDs will manage the 
office. 


Illinois, Indiana and lowa 


B. RESSLER, chairman of 
the executive committee of Joseph T. 
Ryerson & Son, Inc., Chicago, III, 
has retired from active service with 
the company. He remains a director. 
Mr. Ressler was second oldest in 
point of service of all Ryerson em- 
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Harold B. Ressler, retiring chairman 
of the executive committee of Joseph 
T. Ryerson & Son, Inc. 


ployes, having joined the organiza- 
tion in 1905. He occupied many po- 
sitions of responsibility. For fifteen 
years he managed the St. Louis, Mo., 
plant, was general manager of sales 
of all plants in 1929, and three years 
later, was elected vice-president in 
charge of sales. From 1934 to 1944, 
Mr. Ressler served as manager of 
New York City operations and su- 
pervisor of plants at Boston, Phila- 
delphia, and Buffalo. He then trans- 
ferred to executive headquarters in 
Chicago and was elected first vice- 
president in 1950, and chairman of 
the executive committee two years 
later. 


GENERAL ELECTRIC Co., Schenec- 
tady 5, N. Y., announces the follow- 
ing appointments in the Central Dis- 
trict in Chicago, IIl., of the Appa- 
ratus Sales Division: S. M. VANCE, 
manager of sales; G. D. DOWNING, 
manager of apparatus product sales; 
J. M. MCNULTY, manager of compo- 
nent products sales; J. W. BLAKE, 
manager of agency and distributor 
sales; and W. J. Curry, acting man- 
ager of advertising and sales promo- 
tion. W. A. KNIGHT was named man- 
ager of the Pearia, III., office. 


BARBER-COLMAN CO., Rockford, 
Ill., announces the opening of two 
factory branch offices for the Auto- 
matic Control and Uni-Flo Divi- 
sions: at 218 Harrison St., Syra- 
cuse, N. Y., with K. C. WATSON as 
manager; and at 1143 Mary St., 


Jacksonville, Fla., with D. W. MIN- 
ICK as manager. Both offices will 
handle the sale and service of auto- 
matic control and air distribution 
products. 


Set Screw & Mrc Co., Bartlett, 
Ill., announces that it has acquired 
from the Shakeproof Division of IIli- 
nois Tool Works, Chicago, IIl., the 
facilities for the manufacture and 
sale of the line of offset self-locking 
set screws formerly marketed by 
Shakeproof. This screw will now be 
known as the Setko offset self-lock- 
ing set screw. 


ScuLLY-JONEs & Co., Chicago, III., 
recently named three new distribu- 
tors: E. A. Kinsey Co., INc., 725 
N. Capitol Ave., Indianapolis 4, Ind., 
headed by J. P. KLINGER, branch 
manager; J. M. TULL METAL & Sup- 
PLY Co., INC., 285 Marietta St., N. 
W., Atlanta, Ga.; and E. A. KINSEY 
Co., INC., 1020 W. 5th Ave., Colum- 
bus, Ohio. 


Micro DIVISION OF MINNEAPOLIS- 
HONEYWELL REGULATOR CO., Free- 
port, Ill., announces that a new fac- 
tory will be opened shortly at War- 
ren, Ill., to expand its production. 
The plant will occupy a 10,000- 
square foot building. 


BRYANT MACHINERY & ENGINEER- 
ING Co. announces the removal of its 
general office to 640 W. Washington 
Blvd., Chicago 6, Ill. 


R. L. ScHuUTTE has been named 
sales manager, and P. H. STAERK, 
advertising manager, of the Ahlberg 
Bearing Co., Chicago, Ill. 


CONANT TOOL & ENGINEERING Co., 
Chicago, Ill., announces the change 
of its firm name to CONANT BROACH 
Co. 


Propuct ENGINEERING Co., INC., 
Columbus, Ind., announces that its 
Seymour branch, located at 105 S. 
O’Brien -St., Seymour, Ind., will now 
be known as the KING INDUSTRIAL 
CORPORATION. 


CarRL L. ERWIN was recently ad- 
vanced to the position of assistant 
works manager of Edward Valves, 
Ine., East Chicago, Ind., subsidiary 
of the Rockwell Mfg. Co., Pitts- 
burgh, Pa. 


RoBERT L. SCHWAEGERLE, abrasive 
engineer in the eastern Iowa terri- 
tory of the Norton Co., Worcester, 
Mass., recently retired. He will be 


| | 


Moen Single-Handle Faucet, made by 
Moen Valve Co., Division of Ravenna 
Metal Products Co., Seattle 5, Washington. 


Faucet maker 
finds unit cost 
more important 
than cost per 
pound 


This Moen Faucet is unusual. First, its design represents 
a new idea in faucets so far as we know. If we are 
wrong, we will welcome the correction. But in any 
event, this modern faucet is selling like mad; people 
really want its convenience, its simple operation, its 
one-hand control. The second unusual thing about the 
faucet is that the spout is made of Admiralty Metal, 
supplied by Revere. This metal was chosen by Moen 
after consultation with the Revere Technical Advisory 
Service, which pointed out the qualities of Admiralty 
from the standpoints of bendability, and plating char- 
acteristics, Everything considered, the “more expen- 
sive” Admiralty turned out to be less expensive in the 
end, and more satisfactory both to the Moen Valve Co. 
and to its customers. The faucet also uses Revere Free- 
Cutting Brass Rod for interior machined parts, this 
again being chosen for workability and corrosion 
resistance. Service to Moen and to many other indus- 


Sketch showing operation of Moen Faucet, 
which can be operated by one hand, giving 
water at the desired temperature at any rate 
of flow. You can change volume without 
changing temperature, or change temperature 
without changing volume, or select the desired 
temperature before turning on the water. 
Available in various styles and types. 


tries in the Mountain State area is of course provided 
by the Revere sales, technical and mill personnel on 
the Pacific Coast. Similar services are of course avail- 
able from Revere everywhere in this great country. 
To obtain the Revere services, see the nearest sales 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New 17, N. ¥. 


Mills: Baltimore, Md.; and Clinton, 
Los Ange les and Riverside, Calif.; Ramen Yim 
Sales Offices in Principal Cities, f+ Everywhere 


SEE REVERE’S “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 


| 
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succeeded by Ropert H. JOHNSON, 
who has been with Norton since 
1941. Mr. Schwaegerle was associ- 
ated with the company for twenty- 
five years. In 1944, he was appointed 
an abrasive engineer in Iowa. 


Michigan and Wisconsin 


W. A. MOsTeLLer has been named 
manager of sales for the Michigan 
District of the Apparatus Sales Di- 
vision, General Electric Co., Sehe- 
nectady, N. Y. F. T. Scott has been 
appointed manager of product sales, 
and H. H. HANporr, manager of 
chemical, steel, and large users. E. I. 
LEBARON has been named manager 
of the Flint, Mich. office. 


MILTON O. Cross, JR., president of 
The Cross Co., Detroit, Mich., ma- 
chine tool manufacturer, has been 
named to the executive committee of 
the National Metal Trades Associa- 
tion. He will also act as regional 
counselor in the Detroit area. 


GoopRICH WELDING EQUIPMENT 
CORPORATION, manufacturer of re- 
sistance welding euipment, has 
moved from Reed City to Hudson- 
ville, Mich., where a new factory is 
now being completed, having 19,880 
square feet of manufacturing space. 


GEoRGE L. HUFFMAN, assistant 
sales manager in the Pure-Pak Divi- 
sion of the Ex-Cell-O Corporation, 
Detroit, Mich., has been promoted to 
the position of sales manager. Mr. 
Huffman has been with the concern 
since 1934, 


METALS FINISHING CORPORATION, 
Hazel Park, Mich., was recently ap- 
pointed distributor for the Honite 
line of barrel finishing products 
made by the MINNESOTA MINING & 
Mrs. Co., St. Paul, Minn. 


WEBER INSTRUMENT TESTING LAB- 
ORATORY is a new physical testing 
laboratory which has been opened at 
13845 Elmira, Detroit, Mich. 


Roy RUMBAUGH has been named 
director of sales engineering for 
Klem Chemicals, Inc., Dearborn, 
Mich, 


BJORKSTEN RESEARCH LABORA- 
TORIES, INC., New York City, an- 
nounces that a new laboratory 
building will be completed in the 
fall at Madison, Wis. Work in the 
laboratory will consist largely of re- 
search in the plastics and polymer 
field. 


A. W. PLIER was recently named 
president and general manager of 
the D. J. Murray Mrc. Co., Wausau, 
Wis., succeeding F. C. Boyce. Mr. 
Boyce, who was president of the 
company since 1933, has now be- 
come chairman of the board. 


New England 


CHARLES M. and Husert D. 
TANNER, vice-presidents and direc- 
tors of Pratt & Whitney Division of 
Niles-Bement-Pond Co., West Hart- 
ford, Conn., have retired. Mr. Pond 
began his career with Pratt & Whit- 
ney in 1903. Nine years later, he was 
placed in charge of the first company 
office in Cleveland, Ohio, for the sale 
of small tools. He later was recalled 
to Hartford and appointed sales 
manager of the Small Tool Division. 
Ten years after, he became manager 
of the small tool department; in 
1928, he was made manager of the 
combined small tool and gage depart- 
ments. Mr. Pond was elected a vice- 
president and director in 1939. Mr. 
Tanner, who was associated with the 
company for thirty-three years, 


(Left to Right), Hubert D. Tanner and Charles M. Pond, 
vce-presidents and directors of Pratt & Whitney, 
Division Niles-Bement-Pond Co., who are retring 
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started as a machine designer spe- 
cializing in the development of 
grinding machine and thread mill- 
ing machines. He was appointed 
manager of the machinery depart- 
ment in 1935, and four years later 
was elected a vice-president and di- 
rector. Pratt & Whitney has also an- 
nounced at this time the following 
promotions: RICHARD W. BANFIELD, 
a vice-president, succeeding Mr. 
Pond as manager of the Small Tool 
and Gage Division; EDWARD N. 
CLARK, superintendent of the Small 
Tools Division; HARoLD G. LUCAs, 
superintendent of the Gage Division; 
WILLIAM R, BACK, superintendent of 
aircraft parts manufacture; ALBERT 
L. KNAPP, general superintendent, 
EDWARD J. FERRIS, assistant general 
superintendent, and Epwarp J. 
SHAGES, manufacturing superinten- 
dent, all three in the Machinery Di- 
vision; and SANFORD G. ETHERING- 
TON, JR., supervisor of planning. 


CLARENCE G. ROSENSWEIG has been 
elected executive vice-president, and 
RICHARD F. COOPER, vice-president 
and works manager, of the Fafnir 
Bearing Co., New Britain, Conn. Mr. 
Rosensweig was chief manufacturing 
executive of the company at the time 
of his appointment. This position is 
now being filled by Mr. Cooper in 
his new capacity. Mr. Rosensweig 
started with Fafnir in 1916 as an en- 
gineer of the production department, 
and Mr. Cooper in 1934 as a time 
study man. 


RALPH EDWARDS has joined the 
Hanson-Whitney Co., Hartford, 
Conn., in the capacity of general 
sales manager—machine tools. Prior 
to joining the company, Mr. Ed- 
wards was New York City branch 
manager for the Keller Tool Co., 
Grand Haven, Mich. Also announced 
was the promotion of Epwarp P. 
Copy from sales manager to general 
sales manager—small tools and 
gages. 


PREFERRED BEARING Co., Bristol, 
Conn., has been acquired by WALTER 
P. JAcoB, who will become president 
of the new company, which will be 
known as the BRISTOL BEARING Co. 
FRED WEBER, who headed the Pre- 
ferred Bearing Co., will continue as 
vice-president and production man- 
ager under the new ownership. 


RAYMOND J. NAGY was recently 
named sales rerpesentative in Con- 
necticut for the Adamas Carbide 
Corporation, Harrison, N. J., manu- 
facturer of standard carbide tools, 
tool tips, dies, and wear parts. Mr. 
Nagy is located at Simsbury, Conn. 


A. J. MoorE was recently named 
manager of sales for the New Eng- 
land District of the Apparatus Sales 
Division, General Electric Co., Sche- 
nectady, N. Y. Other appointments 
for this district, whose headquarters 
are at Boston, Mass., are as follows: 


(Continued on page 257) 
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WHAT'S AHEAD 
IN BROACHING 


Keep up with the latest 


developments: Read 


“Breaching News”. 
will be glad to see you, 


get it regularly if you will 
drop vs a line on your 
company letterhead. 


of ALL components into. 
completely UNIFIE 
BROACHING installation. 


2 Colonials Broach 
JET BLADE SUPPORTS 


Heat and corrosion resistant steel 2234” 1.D. 
jet engine blade supports, are broached on 
internal contours on two 10-ton 90-in. stroke 
standard Colonial horizontal machines at 3 per 
hour. 18 passes are required per machine. Metal 
approximately deep, 3/2” wide, and 
thick is broached in two passes. 


Machines, broaches, fixtures, etc., were all 
designed by Colonial as a UNIFIED BROACH- 
ING INSTALLATION. 


a way 
BROACHES | 
U ni ie | 
im | COLONIAL 
| | method 
—FIXTURING tion and competence are applied 
ture of each of the indi- 
aE 4 vidual components of a 
| 
Io 
3 % 
a 
BROACH DETROIT 13 
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NO. 497 AIR HARDENING 
NO. 496 OIL HARDENING 
NO. 495 OIL OR WATER HARDENING 
NO. 495 WATER HARDENING 


LOOK FOR THE MARK 


OF PRECISION 


Save time. Save money. Save valuable man and ma- STAMPED ON EVERY PIECE 


chine hours. Use Starrett precision ground Die and Each piece is marked for type and 
Be size and individually packaged in a 
Flat stock for all precision parts, pieces, punches, dies protective envelope showing chemi- 


cal analysis, hardening and temper- 


and special tools having two flat, parallel sides. Just ing information. 


select the right type and size of flat stock from the 
complete Starrett line... lay it out... and saw it out. 


(For best cutting, use Starrett Band Saws.) WRITE FOR NEW FOLDER 
AND WALL CHART 
Keep a supply of frequently used sizes in the tool lating the 295 sises avail 
able and giving hardening 
crib... or call your Industrial Distributor for prompt, formmles for the four 


types. Address Dept. wv 


dependable, quality service. 


THROUGH YOUR 


THE L. S. STARRETT COMPANY INDUSTRIAL 
Athol, Massachusetts, U. S. A. DISTRIBUTOR 


MECHANICS’ HAND MEASURING TOOLS AND PRECISION INSTRUMENTS 
DIAL INDICATORS © STEEL TAPES © PRECISION GROUND FLAT STOCK 
MACKSAWS, BAND SAWS and BAND KNIVES 
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$3.22 


Photo above shows one of the die-cast aluminum 
workpieces. Arrows point to the bored holes which are 
held to plus or minus .0005”. Four parts are machined 
during each cycle, netting 822 pieces per hour. 


Two parts are held in each side of the fixture. Left and 
right slides bore '%¢” diameter hole through each part, 
while rear slide is boring %6” blind holes at right 
angles to the others. The work is unclamped and 
ejected automatically at the end of the machining cycle. 


3-Way Machine 


Works From 3 Directions Simultaneously 


This Ex-Cell-O three-Way Precision Boring 
Machine consists of three standard, self- 
contained way units joined to a center section. 
The left and right way units have two 

spindles each, mounted one above the other on 
angle plate brackets. The rear unit carries 

four spindles, two on each side. The center 
section supports a fixture accommodating 

two parts on each side. Work is 

clamped and ejected hydraulically. 


Ask your local Ex-Cell-O representative 
about all the other advantages of 
Ex-Cell-O Way Machines, or write today 
for Bulletin 31631. 


EX-CELL-O for PRECISION 


DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS © CUTTING TOOLS 
RANROAD PINS AND BUSHINGS @ DRILL JIG BUSHINGS AIRCRAFT 
AND MISCELLANEOUS PRODUCTION PARTS ° DAIRY EQUIPMENT 
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A. SPLITTBERGER, manager of appa- 
ratus and component products sales; 
O. J. ScHopp, manager of agency and 
distributor sales; A. R. WHENMAN, 
manager of electric utility sales; 
R. P. Rice, manager of industrial 
sales; E. S. GUNN, manager of trans- 
portation sales; and J. P. PATTON, 
manager, Providence, R. I., office. 


GENERAL ELECTRIC Co., Schenec- 
tady, N. Y., announces the following 
appointments in its welding depart- 
ment at Fitchburg, Mass.: CHARLES 
L. HELMS, manager of marketing ad- 
ministrative practices; AUSTIN HIL- 
LER, manager of marketing analysis 
and planning research; and AUSTIN 
LEACH, manager of renewal parts. 


FRED has been appointed dis- 
trict manager in Chicago, Ill., for the 
Morse Twist Drill & Machine Co., 
New Bedford, Mass. Mr. Duff was 
formerly district manager in Cleve- 
land, and in metropolitan New York 
City. REX BENNETT has been ap- 
pointed district manager to succeed 
Mr. Duff in New York. 


Norton Co., Worcester, Mass., has 
established a job lapping department 
in order to broaden the company’s 
capacity for handling job lapping 
projects. 


GENERAL ELECTRIC Co., Schenec- 
tady, N. Y., announces that the 
Welding Department, which has been 
located in Fitchburg, Mass., since 
1946, will be transferred to York, 
Pa., by the end of March, 1954. 


WILLIAM F, JENKINS has been ap- 
pointed sales manager of the Butter- 
field Division of the Union Twist 
Drill Co., Derby Line, Vt., manufac- 
turer of metal-cutting tools. He suc- 
ceeds L. H. LAYTHE, who will con- 
tinue as office manager and sales con- 
sultant. BLAINE T. HALL will assist 


William F. Jenkins, sales manager 
of the Butterfield Division of the 
Union Twist Drill Co. 


Mr. Jenkins in sales promotion and 
advertising. JAMES T. MCFADGEAN 
becomes manager of the newly or- 
ganized customer service department. 


New York 


GENERAL ELECTRIC Co., SCHENEC- 
TaDY, N. Y., announces the following 
appointments to key industry sales 
posts in the Apparatus Sales Divi- 
sion; O. B. FALLS, JR., manager of 
electric utility sales; T. F. MACKEY, 
manager of heavy industries sales; 
K. R. Ross, manager of medium in- 
dustries sales; W. V. GOUGH, man- 
ager of light industries sales; H. R. 
WALLRATH, manager of contractor 
and construction industries sales; 
A. H. HEMKER, manager of farm, 
trade, and services industries sales; 
H. D. BEALE, manager of industry 
products maintenance; and F. W. 
McCHESNEY, manager of industry 
sales procedures. All will be located 
at Division headquarters in Schenec- 
tady, N. Y. 


ALLEN E. BAILEY, JR., an elec- 
tronic control specialist in the indus- 
try control department of the Gen- 
eral Electric Co., Schenectady, N. Y., 
recently retired after thirty-seven 
years of service. Mr. Bailey began his 
career with the company in 1916 
when he was assigned to the draft- 
ing department. In 1929, he invented 
a thyratron lighing system which 
was installed in the Chicago Civic 
Opera House. Mr. Bailey holds pat- 
ents on that installation and has six 
other electrical patents. In 1945, he 
became sales manager for the elec- 
tronic control section. Recently, he 
helped develop the application of 
selsyns for three-dimensional motion 
picture projection. 


OAKITE Propucts, INC., New York 
City, announces the following 
changes in management: H. LIGGETT 
GRAY was elected to the office of sec- 
ond vice-president; FRANK L, OLD- 
ROYD was named vice-president, a 
post he will hold in addition to his 
present position of general sales 
manager of the industrial division; 
Eustace LINGLE and VAN Dorn C, 
SMITH were made vice presidents; 
and GEORGE M., SEIB, assistant man- 
ager, was promoted to the office of 
secretary of the company. 


WILLIAM F. OSWALT, who was 
manager of manufacturing for the 
industry control department, has 
been named general manager of a 
newly established general-purpose 
control department of the General 
Electric Co., Schenectady, N. Y. This 
department is assuming all responsi- 
hilt for the general-purpose control 
business formerly assigned to the 
Switchgear and Control Division. 
Other appointments made in this de- 
partment are as follows: JAMES W. 
CooKE, manager of engineering; 


DoNALD G. CAMERON, manager of 
Schenectady manufacturing; and 
Frep H, marketing manager. 


KENNETH C. SPOONER, sales man- 
ager of the Simmons Machine Tool 
Corporation, Albany, N. Y., rebuilder 
of machine tools and manufacturer 
of special-purpose machinery, has 
been named vice-president. Mr. 
Spooner has been with the Simmons 
organization for more than fifteen 
years. 


H. L. INGRAM, JR., special repre- 
sentative in Washington, D. C., has 
been appointed manager of the tech- 
nical development department of the 
Air Reduction Sales Co., New York 
City, a Division of Air Reduction 
Co., Inc. 


EDWARD LEMAIRE was recently ap- 
pointed sales engineer for the drill 
steel division of the Crucible Steel 
Co. of America, New York City, his 
territory covering the eastern United 
States. 


ARTHUR V. PETERSON, formerly 
with the Atomic Energy Commission, 
has joined the staff of the vice-presi- 
dent in charge of engineering of the 
American Machine & Foundry Co., 
New York City. 


New Jersey 


ANTHONY A. MIANO recently 
joined the Cooper Alloy Foundry Co., 
Hillside, N. J., in the capacity of 
standards supervisor in the Stainless 
Engineering & Machine Works Divi- 
sion. Morton L. Katz has become 
chief shell mold engineer in the Shell 
Mold Division, and JoHN L. KEATING 
has become associated with the com- 
pany, in the post of production man- 
ager. 


ALBERT H. BORCHARDT, vice-presi- 
dent of the Worthington Corpora- 
tion, Harrison, N. J., has retired af- 
ter forty-four years of service with 
the concern. 


Rosert F, ELMIGER has been ap- 
pointed sales analyst for the Alloy 
Tube Division, Union, N. J., of the 
Carpenter Steel Co. 


D. R. Strouse, who recently joined 
the Tube Reducing Corporation, Wal- 
lington, N. J., has been made pro- 
duction manager. 


A. K. RUNKLE has become super- 
intendent of the Friction Division 
of the Thermoid Co., Trenton, N. J. 
Mr. Runkle takes over the former 
duties of CARL P, Brockway, who 
was recently elected president of the 
company’s subsidiary, ASBESTOS 
Mrc. Co., Huntington, Ind. 


JOHN J. MCGONAGLE has become 
manager of steel sales for the Edg- 
comb Steel Corporation, Hillside, 
N. J., which is an aluminum and 
steel distributor. 
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Ohio 


GENERAL ELEcTRIC Co., Schenec- 
tady, N. Y., recently made the fol- 
lowing appointments in the East 
Central District which is located in 
Cleveland Ohio, of the Apparatus 
Sales Division: E. H. HOWELL, man- 
ager of sales; R. C. HARDY, manager 
of industry sales; G. J. CLARK, man- 
ager of apparatus product sales; 
C. J. MILLER, manager of component 
product sales; and R. E. BOYLE, 
manager of the Cleveland, Ohio, of- 
fice. Also announced were the follow- 
ing local appointments in Cleveland: 
E. F. TAGGERT, manager of electric 
utility sales; P. C. SHIRKEY, man- 
ager of heavy industry sales; K. F. 
CULLER, manager of medium indus- 
try sales; P. S, SALSTROM, manager 
of light industry sales; and R. A. 
HAMMOND, manager of engineering. 


NorMAN W. Foy was recently 
elected vice-president in charge of 
sales of the Republic Steel Corpora- 
tion, Cleveland, Ohio. He succeeds 
J. M. ScCHLENDORF, who is retiring 
but continuing in a consulting ca- 
pacity on sales problems. Mr. Foy 
has been associated with the Repub- 
lie Steel Corporation since its for- 
mation in 1930 when he was ap- 
pointed Chicago district sales man- 
ager. In 1937, he was made general 
manager of sales. Mr. Schlendorf 
was also associated with the corpo- 
ration from its beginning, and in 
1945 was made sales vice-president. 
L. S. HAMAKER has now become gen- 
eral manager of sales, succeeding 
Mr. Foy. 


Georce R. LUNDBERG, assistant 
sales manager in the Brush Division 
of the Osborn Mfg. Co., Cleveland, 
Ohio, has been promoted to the post 
of sales manager. Mr. Lundberg has 


been a member of the Osborn organi- 
zation for twenty years, serving in 
many executive capacities, both in 
the Molding Machine Division and 
the Brush Division. Other promo- 
tions announced by the company are 
as follows: FREDERIC T. TURNER, for- 
merly assistant sales manager, has 
been named manager, market re- 
search; EVERETT A. SISSON, sales 
project supervisor, has been made 
assistant sales manager; ALFRED J. 
CHANDLER, assistant manager, in- 
dustrial sales, has been named man- 
ager, industrial sales; and C. A. 
DoLsy, advertising and sales promo- 
tion manager, has been promoted to 
manager, distributor sales. 


RANDOLPH J. ROSHIRT has joined 
Aluminum Industries, Ine., Cincin- 
nati, Ohio, in the capacity of vice- 
president. He will be responsible for 
integrating production and sales op- 
erations. Mr. Roshirt was formerly 
executive vice-president of the Bohn 
Aluminum & Brass Corporation, 
Detroit, Mich., with which company 
he was associated for thirty-four 
years. 


AMERICAN STEEL & WIRE DIVISION 
OF THE UNITED STATES STEEL Cor- 
PORATION, Cleveland, Ohio, an- 
nounces that a rod mill will be con- 
structed at the present Cuyahoga 
Works in Cleveland, to increase the 
plant’s rod production. The new fa- 
cilities will have a rated capacity of 
450,000 tons per year compared to 
the present equipment which has a 
rated capacity of 313,000 tons per 
year. 


M. J. HOKE was recently ap- 
pointed general manager of the 
Crankshaft and Camshaft Division 
of the Ohio Crankshaft Co., Cleve- 
land, Ohio. Mr. Hoke joined the com- 
pany in 1945 as a development engi- 


neer. Two years later, he was made 
chief engineer, and the following 
year, works manager. 


CHARLES E. HowEs has been made 
general manager of sales for the 
Berger Mfg. Division, Canton, Ohio, 
of the Republic Steel Corporation, 
Cleveland, Ohio, succeeding R. W. 
HELMS, who was transferred to 
Cleveland and made assistant gen- 
eral manager of sales for the entire 
organization. Mr. Howes was for- 
merly manager of sales in the steel 
equipment division, this position now 
being filled by D. E. Grorce. Until 
this appointment, Mr. George was 
manager of the New York sales 
branch for the Berger Mfg. Division. 


FEEDALL MACHINE & ENGINEERING 
Co. recently moved from 29 Elm 
St. to 88399 Pelton Road, Wil- 
loughby, Ohio. The company designs 
and builds automatic hopper feeds 
and similar special selector devices. 
Also announced were the appoint- 
ments of RICHARD H. CRoTTY as 
chief engineer and CLAUDE C. Sow- 
ERS as production manager. 


CHARLES W. GINSBERG was _ re- 
cently named president of the Bab- 
cock Printing Corporation, Canton, 
Ohio, printing press manufacturer. 


DONALD O. WYNOCKER has joined 
the J. N. Fauver Co., Inc., Detroit, 
Mich., becoming Toledo and north- 
western Ohio representative. 


RUDOLPH WINTERS was recently 
appointed superintendent of the 


Hamilton, Ohio, plant of the Clearing 
Machine Corporation, Chicago, IIl., 
manufacturer of power press equip- 
ment. Mr. Winters joined the Clear- 
ing organization in 1940 and was, 
until recently, a foreman at the Chi- 
cago plant. 


George R. Lundberg, who has be- 
come sales manager in the Brush 
Division of the Osborn Mfg. Co: 
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M. J. Hoke, general manager of 
the Crankshaft and Camshaft Di- 
vision of the Ohio Crankshaft Co. 


Rudolph Winters, superintendent 
of the Hamilton, Ohio, plant of 
the Clearing Machine Corporation 
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cuT ost while you DOUBLE-END MACHINE 


AUTOMATIC TRANSFER 


STOCK FEED 


| ¥Nesi8 Three or four machines in one. Cut off 
to accurate length and double-end ma- 


chine simultaneously. Cut-off time is virtually ‘free’. SPECIFICATIONS 
Change-over quick from job to job! Ideal for short or nat Maa) Medecine 
production runs. Cycle fully automatic. Remember: OT-3 OT-4%4 21-6 


it's the cost per piece that counts. Rated 
diameter Ya"to3” 1” to 6” 


stock 


work te 40" 8” 0 40” te 40” 


Case Study No. 182 


length 
tu t i th ends. re Weight 
rm and center drill both en | 14,500 Ibs, 15,000 Ibs. 26,000 Ibs. 


Material: SAE 1020. 


Monutecured by — — 
CLEVELAND 13, OHIO 
Builders of Circular Sewing Equipment, Production Milling, Turning and Special Machines 
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Director 
of the Metal-Working Equipment 
Division of N.P.A. 


Perrin G. March, Ill, 


PERRIN G. MARCH, Il, president of 
the Cincinnati Shaper Co., Cincin- 
nati, Ohio, has been appointed direc- 
tor of the Metal-Working Equip- 
ment Division of the National Pro- 
duction Authority. Mr. March re- 
places Earl P. Leeds, who returns to 
the Brown & Sharpe Mfg. Co. 


REPUBLIC STEEL CORPORATION, 
Cleveland, Ohio, is soon starting 
erection of a new plant in Toledo, 
Ohio, which will have a capacity of 
50,000 pounds per day for the com- 
mercial production of iron powder. 


N. RANSOHOFF Co., producer of 
equipment for the surface treatment 
of metals, has moved from Elmwood, 
a Cincinnati, Ohio, suburb, to a 
larger plant in Hamilton, Ohio. 


BuULLARD Co., Bridgeport, Conn., 
announces that its Cleveland district 
office has now moved to 16828 Kins- 
man Road, Shaker Heights, Ohio. 


DEVi1BIss Co., Toledo, Ohio, has 
expanded its metal-working division 
by adding a separate building to 
house the division. 


Oklahoma and Missouri 


GRANT A. MorRIsoNn has been ap- 
pointed representative for the mid- 
western district of the Carboloy De- 
partment of General Electric Co., 
Detroit, Mich. Mr. Morrison is lo- 
cated at 3907 S. Madison, Tulsa, 
Okla. 


E. H. SCHOONMAKER has become 
district manager at St. Louis, Mo., 
for the Eddystone Division of the 
Baldwin-Lima-Hamilton Corpora- 
tion, Philadelphia, Pa. Mr. Schoon- 
maker was acting manager of the 
district at the time of his promotion. 
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Pennsylvania 


KENNAMETAL, INC., Latrobe, Pa., 
announces the following appoint- 
ments in its Metalworking Division: 
representatives—WALLACE T. AL- 
LIN, Los Angeles, Calif., district of- 
fice; WILLIAM W. LIND, Chicago, III, 
office; and MARK ROLLINSON and 
LEONARD SPICER, Detroit, Mich., of- 
fice; service engineers—WILLIAM F. 
Barsour, Cincinnati, Ohio; EARLE S. 
CUMMINGS, St. Louis, Mo.; WARREN 
H. EISENBERG, Milwaukee, Wis., 
WARREN C, FOSTER, Detroit, Mich.; 
RAYMOND GUENTHER, Southern Dis- 
trict; and Robert A. WELSH, New 
England District. 


JAMES L. MACDOWELL, superin- 
tendent of the automatic screw ma- 
chine department at the Standard 
Pressed Steel Co., Jenkintown, Pa., 
has been made manager of tooling 
and quality, succeeding ALBERT A. 
LEEDOM. Mr. Leedom has been as- 
signed to the staff of Cooper Preci- 
sion Products, a subsidiary of the 
company in Los Angeles, Calif. 
Other changes announced are as fol- 
lows: HERBERT R. FESMIRE succeeds 
Mr. MacDowell as head of the auto- 
matic screw machine department, 
while MARK A. HAWKINS replaces 
Mr. Fesmire as general foreman in 
this department. 


PITTSBURGH PLATE GLASS CO., 
Pittsburgh, Pa., announces the fol- 
lowing appointments: H. B. Weep, 
manager of the Trenton, N. J., 
branch, succeeding R. A. MCMULLIN, 
who is on a special sales assignment 
in the Philadelphia branch; JOHN 
HENRY COON, JR., manager of the 
Reading, Pa., branch; JOHN H. 
BEATTY, manager of the Jackson, 
Miss., branch, succeeding EARL J. 
BIENVENU, who has returned to the 
New Orleans office to serve in a spe- 
cial sales capacity; and GEORGE P. 
MYERS, assistant general sales man- 
ager, industrial finishes, with head- 
quarters at Pittsburgh. Mr. Myers 
succeeds CARL C. PATTERSON, who 
was recently transferred to the East 
Point (Atlanta), Ga., Paint Division. 


DONALD I. BOHN, who was chief 
electrical engineer for the Alumi- 
num Company of America, Pitts- 
burgh, Pa., will now be in charge of 
special electrical development engi- 
neering work. He has been with the 
company for more than thirty years. 
Louis N. Grier, the assistant chief 
electrical engineer, has been pro- 
moted, filling the vacancy created by 
Mr. Bohn’s appointment. He also has 
been with the company for thirty 
years. 


GENERAL ELECTRIC Co., Schenec- 
tady, N. Y., announces the following 
appointments made by the Appara- 
tus Sales Division in the Atlantic 
district, whose headquarters are at 
Philadelphia, Pa.: N. L. WHITECOT- 
TON, manager of sales; R. M. BLEAK, 


manager of marketing research; 
E. G. S. MAXWELL, manager of ap- 
paratus product sales; C. L. DaAvi- 
SON, manager of industry sales; and 
H. W. ROBINSON, manager of agency 
and distributor sales. Mr. White- 
cotton had been manager of the 
Philadelphia, Pa., office, this post 
now being filled by W. F. HENN, 
while W. C. MASON succeeds Mr. 
Henn as manager of electric utility 
sales for Philadelphia. C. R. StoucH 
becomes manager of the Charleston, 
W. Va., office, the position formerly 
held by Mr. Maxwell. 


DELTA POWER TOOL DIVISION OF 
THE ROCKWELL MF. Co., Pittsburgh, 
Pa., announces the establishment of 
a new regional distribution set-up 
and the appointment of the follow- 
ing regional managers: BYRON 
Coon, Oakland, Calif., Western Di- 
vision; GEORGE H. MADESKA, Chi- 
cago, Ill., Central Division; WALTER 
H. REDPATH, Toronto, Ont., Cana- 
dian Division; and GEORGE E. Rock- 
WELL, New York City, Eastern Di- 
vision. 


AVIATION GAS TURBINE DIVISION 
OF WESTINGHOUSE ELECTRIC CORPO- 
RATION, Philadelphia, Pa., announces 
the following appointments: THOMAS 
A. DALY, manager of technical opera- 
tions; HEweTt R. ARNOLD, assistant 
manager, technical operator; Jo- 
SEPH F’. CHALUPA, manager of manu- 
facturing for the South Philadelphia 
plant; JAMES W. FATKIN, assistant 
to the Division manager; and VIN- 
CENT J. GORDON, JR., assistant man- 
ager of production. 


JAMES E. GRAY was recently ap- 
pointed assistant manager of carbide 
sales for Firth Sterling, Inc., Pitts- 
burgh, Pa. Mr. Gray, who has had 
twenty-four years’ experience in the 
company’s Carbide Division, was 
supervisor of carbide sales in the 
Chicago district at the time of his 
promotion. Also announced by the 
company was the appointment of 
Stuart A. SMITH as Ohio district 
manager, replacing Macon Jordan, 
who has resigned. 


C. I. BRADFORD has been appointed 
vice-president and director of opera- 
tions of Rem-Cru Titanium, Inc., 
Midland, Pa. Mr. Bradford was for- 
merly director of operations. W. E. 
GREGG, who was assistant treasurer 
of the company, has been named as- 
sistant director of operations. 


J. H. Horton, who has rejoined 
the sales staff of the Niagara Ma- 
chine and Tool Works, Buffalo, 
N. Y. after serving in the Armed 
Forces, will be associated with the 
Philadelphia district, which is lo- 
cated at Wynnewood, Pa. 


Rosert J. assistant super- 
intendent of the mechanical depart- 
‘ment at the Lukens Steel Co., 
Coatesville, Pa., has been promoted 
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SERIES 
HYDRAULIC 
CYLINDERS 


@ Long recognized as 
the finest hydraulic 
cylinder made. 

@ No tie rods; ideal 
for long-stroke appli- 
cations 

@ bore sizes, I” to 8” 


@ Ii mounting styles; 
many combination 


ADVANTAGES 


1. Ground steel piston rod. Concentric 
with and locked to piston 

2. Pre-adjusted chevron packings in 
non-adjustable gland. This eliminates 
over-tightening, binding, ete 

3. Alloy steel bolts— heat-treated for 
strength 


4. Seamless steel cylinder. Extra 
strength. Piloted to end caps to assure 
concentric assembly 

5. Positive seal piston rings. Lapped 
both sides for minimum oil slip 

6. Alloy iron Universal end caps. 
Rugged. Port completely rotatable— 
alr vents four sides 

7. Cushioned caps when specified. 
Eliminate shock at end of stroke 


HANNIFIN 
“CUSTOM” 
HYDRAULIC 
CYLINDERS 


@ Built in quantity for 
use on customers’ 
° products 


@ Specially designed 
for each application 


r @ Often the most eco- 
nomical way to buy 


mountings available Write for Bulletin 110 


HYDRAULIC 


hydraulic cylinders cylinder problems.. 


Hannifin Corporation, 1109 $. Kilbourn Ave., Chicago 24, Ill. 
Air and Hydraulic Cylinders « Hydraulic Power Units * Pneumatic and Hydraulic Presses « Air Contvol Valves 


8. Alloy iron Universal collars. 
Removable, replaceable. Permit exact 
positioning of foot-type mountings 

9. “TRU-BORED" perfectly — 
and round, then honed satin 


Bring us your 


10. Cas? iron piston. Grooves preci- 
sion cut for superior: seal. Piston con- 
centric with and locked to piston rod 
11. Confined “O” ring gaskets—seal 
positively, cannot extrude - 
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to the position of superintendent in 
that department. Mr. Simes joined 
the company in 1933. 


D. E. INMAN has been appointed 
engineering manager of general in- 
dustrial products by the Westing- 
house Electric Corporation, Pitts- 
burgh, Pa. Mr. Inman comes to his 
new assignment from the Chicago 
office, where he had been district en- 
gineering and service manager for 
the Northwestern District since 
1949. 


Ropert E. KIMMINS has joined 
Firth Sterling, Inc., Pittsburgh, Pa., 
as assistant to the steel sales man- 
ager. In this capacity, he will take 
over the responsibilities of the com- 
pany’s high-temperature alloy steels. 


CLECO DIVISION OF REED ROLLER 
Bit Co., Houston, Tex., recently ap- 
pointed J. PEGELY AND Son HArp- 
WARE Co., 6-12 8S. York St., Potts- 
town, Pa., as distributor for Cleco 
products in that area. 


THOMAS W. GABRIEL, general sales 
manager, has been appointed assist- 
ant vice-president in charge of sales 
for the Jessop Steel Co., Washing- 
ton, Pa. 


WESTINGHOUSE ELECTRIC CORPORA- 
TION recently began construction of 
a research center in Pittsburgh, Pa., 
which will ultimately replace the 
Westinghouse Research Laboratories. 
The new site is located only a few 
miles away from the present Labora- 
tories. 


EDWARD W. has been named 
assistant plant superintendent of 
DEWALT, INC., Lancaster, Pa., sub- 
sidiary of the American Machine & 
Foundry Co. Mr. Forth was quality 
manager of the AMF Buffalo Divi- 
sion at the time of his appointment. 


CHARLES H. EVANS, superinten- 
dent, and Paut H. Maenus, II, 
assistant superintendent, of the 
Rosedale Foundry & Machine Co., 
Pittsburgh, Pa., have recently been 
elected vice-presidents of the com- 
pany. 


CARL J. WESTLING, chief engineer, 
has been promoted to the post of 
director of engineering for Salem- 
Brosius, Inc., Pittsburgh, Pa., and 
will be in charge of the centraliza- 
tion of all engineering activities. 


Tennessee, Mississippi, 
and Alabama 


JONES & LAUGHLIN STEEL CoRPO- 
RATION, Pittsburgh, Pa., has opened 
a warehouse at Nashville, Tenn. 
Resident manager will be Louis R. 
Wess, who was sales representative 
for the concern in Nashville for the 
last six years. 
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DEAN WEIKART has been promoted 
to the position of chief engineer in 
the Tupelo, Miss., plant of the Rock- 
well Mfg. Co., Pittsburgh, Pa. Mr. 
Weikart was formerly tool and prod- 
uct engineer in the company’s Cres- 
cent Machine Division at Leetonia, 
Ohio. 


LESTER N. SHANNON, JR., has 
been appointed district manager by 
Firth Sterling, Inc., Pittsburgh, Pa. 
He will be in the southern district 
office located in Birmingham, Ala., 
replacing C. E. HUGHES, who has 
resigned. 


Texas, Arizona, and 
Louisiana 


CLECO DIVISION OF THE REED 
ROLLER Bit Co., Houston, Tex., an- 
nounces the appointment of the fol- 
lowing distributors for Cleco prod- 
ucts: LA GRAND INDUSTRIAL SUPPLY 
Co., 15 S. W. Arthur St., Portland 1, 
Ore.; SIDNEY B. Rosy Co., 208-214 
South Ave., Rochester, N. Y.; and 
FeHRS TRACTOR & EQUIPMENT CO., 
INC., 1809-11 Cuming St., Omaha 2, 
Nebr. 


T. E. DONOHUE has been named 
sales manager in the Cleco Pneu- 
matic Tool Division of the Reed 
Roller Bit Co., Houston, Tex., fol- 
lowing the resignation of W. J. 
VossBRINCK. Mr. Donohue was for- 
merly assistant sales manager. 


Kurt ORBAN Co., INC., New York 
City, has appointed the A. J. Rop 
Co., Houston, Tex., distributor of 
the company’s line of German-made 
machine tools in Houston and south- 
ern Texas. 


COLUMBIA TOOL STEEL Co., Chi- 
cago Heights, Ill., announces the ap- 
pointment of the A. J. Rop Co., INc., 
as Texas sales representative. The 
Rod concern is located at 5011 Navi- 
gation Blvd., Houston, Tex. 


NorDBERG Co., Milwaukee, 
Wis., announces the appointment of 
the SOUTHERN ENGINE & PUMP Co., 
Houston, Tex., as distributor for 
Nordberg 4FS Diesel engines in 
Texas and southern Louisiana. 


NATIONAL SUPPLY Co., Pittsburgh, 
Pa., has acquired an 80-acre site 
for a plant in Gainesville, Tex. 


Reapy Toot Co., Bridgeport, 
Conn., announces the appointment of 
the Di CENTER, 119 
S. Eleventh Ave., Phoenix, Ariz., as 
sales engineers for Arizona, New 
Mexico, and Colorado. 


QUAKER RUBBER CORPORATION, 
Philadelphia, Pa., Division of H. K. 
Porter Co., Inc., has established a 
warehouse and sales office at 2840 
N. Claiborne St., New Orleans, La. 
The new branch is under the super- 
vision of MORGAN KATHER. 


Obituaries 


Edward Payson Bullard, Jr. 


Edward Payson Bullard, Jr., 
chairman emeritus of the board of 
directors of the Bullard Co., Bridge- 
port, Conn., died on June 26 at his 
home in Fairfield, Conn., at the age 
of eighty years. He was born in Co- 
lumbus, Ohio. After graduation from 


Edward Payson Bullard, Jr. 


Amherst College, he began his sixty- 
year association with the Bullard 
Co. in 1892 as an apprentice ma- 
chinist, then as a draftsman and 
later as assistant superintendent. At 
the turn of the century he went to 
Europe, where he represented the 
company for two years. Upon his re- 
turn, he was appointed general man- 
ager of the plant, the position he 
held until 1907. In that year, Mr. 
Bullard was elected president of the 
company following the death of his 
father, who was the founder of the 
Bullard Co. He served as president 
for forty years. 

Mr. Bullard received more than 
sixty patents for his developments, 
as well as national recognition of 
his work. In 1920, he was awarded 
the Howard N. Potts gold medal 
from the Franklin Institute of Penn- 
sylvania for his development of the 
Mult-Au-Matic machine, and in 1927, 
a medal from the American Society 
of Mechanical Engineers for his 
leadership in the development of 
station type machine tools. Mr. Bul- 
lard also served as president of the 
National Machine Tool Builders’ As- 
sociation from 1911 to 1913. He re- 
tired from the presidency of the 
company in 1946, and at this time 
was elected chairman of the board 
of directors. Five years later he be- 
came chairman emeritus. 
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MISTAKE 


“NEW SERIES” Columbia SHEARS are 
more convenient in operation, more accurate and safer; 
incorporate more stamina, have a greater production 
potential. Consider that fact; and its implied benefits of 
longer tool life, easier maintenance, fewer repairs, more 
production, less scrap, fewer accidents! 


AS A QUICK EXAMPLE of Columbia's 
better design take a look at the Columbia exclusive air clutch. 
x It reduces gear wear by as much as 75% through 

— of gear movement except in actual cutting 
cycle. 
* Application of power is soft. Shocks are not transmitted, 
* Inherent clutch slippage at overload point acts as auto- 
matic cut-off, 


AND THE DESIGN IS RICH 
with parallel advantages. Such as the exclusive hydraulic 
holddown finger connections which contribute so much to the 


ease of holddown system maintenance; the special slitting 
provision which extends the capacity of the bed; the blade 14’ x %", or 20’ x %" in 
clearance setting gage, which makes blade clearance mild steel. 


setting an “operator function.” 


fa 


DON’T FOLLOW BLIND PRECEDENT 
in the selection of your new shear. Don't risk the purchase 
of anything less than a modern Columbia tool. For the price 
is standard and delivery is often better. 


FULL PARTICULARS WILL COST YOU only a minute of 
your time and the few cents required to mail your request. 

. rt Don't delay! Even though your purchase of a shear may 
be a year or more away! Get the information now, and 
have it at hand when the need becomes urgent. 


ASK FOR OUR FREE SHEAR CATALOG NO. 5315. 
Address Columbia Machinery and Engineering Corporation, 
Hamilton 1, Ohio. 


new series 


STEEL 
SQUARING 
SHEARS 

and POWER PRESS BRAKES 


‘Steel Squaring Shear, Model 


HAROLD E. RUSSELL, assistant 
sales manager of the Industrial 
Sales Division of A. Schrader’s Son, 
Division of Scovill Mfg. Co., Inc., 
Brooklyn, N. Y., died on June 11. 
Mr. Russell joined the organization 
in a promotional capacity in 1937, 
and then became a representative for 
air control equipment. Later he was 
appointed assistant sales manager. 


Victor W. PETERSON, chairman of 
the board of the Hannifin Corpora- 
tion, Chicago, Ill., manufacturer of 
hydraulic and pneumatic equipment, 
died suddenly on July 1 at his Indi- 
ana farm, at the age of sixty-one 
years. Mr. Peterson, who resided at 
Evanston, Ill, was president and 
board chairman of the concern from 
1928 to 1947, and retained the chair- 
manship until his death. 


R. LESLIE BEATTIE, vice-president 
and general manager of Canadian 
operations of the International 
Nickel Co. of Canada Ltd., died sud- 
denly in Toronto, Ont., at the age of 


sixty-two years. Mr. Beattie was 
born in Ontario. In 1911, he joined 
the Canadian Copper Co., a prede- 
cessor of International Nickel, and 
since that time had held various ex- 
ecutive assignments in the company. 


ROBERT HOLMES, sales manager 
of the Universal Engineering Sales 
Co., sales agents for the Universal 
Engineering Co., Frankenmuth, 
Mich., died suddenly on May 26 of 
coronary thrombosis while on a sales 
trip to Kenosha, Wis., at the age of 
forty-nine years. Mr. Holmes was 
associated with the company for 
seven years. 


MATTHEW J. SCAMMELL, president 
of S. L. Allen & Co., Inc., Philadel- 
phia, Pa., tractor manufacturer, died 
at his home in Trenton, N. J., on 
June 15. Mr. Scammell was presi- 
dent of the organization since 1929. 
He was active in the American Iron 
and Steel Institute and the Metal 
Manufacturers Association of Phila- 
delphia. 


New aud Publications 


PIPEFITTERS HANDBOOK. By Forrest 
R. Lindsey. 282 pages, 4 by 7 
inches. Published by The Indus- 
trial Press, 148 Lafayette St., 
New York 138, N. Y. Price, $6. 


This handbook, written by a pipe- 
fitter with thirty-five years’ experi- 
ence, is intended to enable the fitter 
to solve problems in the shop or field 
in connection with pipe bending, off- 
setting, mitering, and lay-out, for 
example. The first section contains 
worked out figures for setback and 
length of bend for a very wide range 
of angles and radii, giving, in addi- 
tion, basic formulas. Then data on 
offset bends; laying out of mitered 
joints; dimensions of steel and 
wrought iron pipe, copper tube, 
pipe threads, and screwed fittings; 
laying length of butt welding and 
flanged fittings, and valves; and di- 
mensions of solder joint fittings are 
presented. 

Other pipe and miscellaneous data 
include dimensions of U-bolts for 
pipe hangers; instructions on pipe 
threading, soldering, and brazing; 
table of minimum radii for pipe 
bends; weight and volume of water 
per foot for various pipe sizes; spac- 
ing of pipe hangers; spacing of holes 
in gaskets or flanges; sheet-metal 
gages; weights and melting points 
of metals; tables on properties of 
steam; and laying out angles with a 
6-foot rule. Mathematical data con- 
sist of circumferences and areas of 
of circles, squares, and square roots 
of numbers; areas and volumes of 
plane and solid shapes; reciprocals 
of numbers; weights and measures; 
and conversion factors. Also, a sec- 
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tion is included on the use of trigo- 
nometry. A glossary of terms used in 
pipefitting concludes the book. 


ASTM STANDARDS ON COPPER AND 
CopPER ALLOys. 540 pages, 6 by 9 
inches. Published by the Ameri- 
can Society for Testing Mate- 
rials, 1916 Race St., Philadelphia 
3, Pa. Price $5 (paper bound) ; 
$5.65 (cloth bound), 


All of the ASTM Standards per- 
taining to copper and copper alloys 
(which were developed by technical 
committees of the Society) are 
brought together in this 1953 edition. 
Standards cover copper, copper al- 
loy, and copper covered steel electri- 
cal conductors; non-ferrous metals; 
plate, sheet, strip, and rolled bar; 
rod, bar, and shapes; wire; pipe and 
tube; ingot; sand and die castings; 
filler metal; and methods of testing 
copper and copper alloys. A group of 
specifications covers non-ferrous 
metals such as slab zine, pig lead, 
nickel, phosphor, silicon, and elec- 
trolytic cathode copper. Also included 
are test methods covering expansion, 
mercurous nitrate, resistivity, prep- 
aration of micrographs, tension, 


‘hardness, sampling, and grain size 


evaluation. 


INDUSTRIAL DIRECTORY OF NEW YORK 
STATE (1953). 1012 pages, 83/4 
by 111/4 inches. Published by 
the New York State Department 
of Commerce, 112 State St., Al- 
bany, N. Y. Price, $25. 


Information on nearly 50,000 New 
York State manufacturing and min- 
ing firms is contained in this direc- 


tory arranged alphabetically, and by 
industry, and by geographical loca- 
tion. More than 7000 products made 
in the State are covered in this buy- 
ers’ guide. In addition to the name 
and address of firms, it gives the 
names and titles of executives, lists 
of products, and employment figures 
where this information was reported. 
New York City concerns are listed 
separately in the industrial section. 
Helpful cross-references are given. 


MATERIALS OF ENGINEERING (Eighth 
Edition). By Herbert F. Moore 
and Mark B. Moore. 372 pages, 6 
by 9 inches. Published by the 
McGraw-Hill Book Co., Inc., 330 
W. 42nd St., New York 36, N. Y. 
Price, $6. 


This revised edition of a volume 
that deals with the properties of 
various materials used for machine 
and structural parts offers recent in- 
formation given by the electron 
microscope, presents a discussion of 
resistance to fatigue by metals that 
are under compressive loads, dis- 
cusses boron and titanium, and uses 
the nomenclature for fatigue of 
metals which has been recommended 
by the American Society for Testing 
Materials. The book is especially 
suitable for classroom work. 


SEPTEMBER 4-13—THIRD EURO- 
PEAN MACHINE TOOL EXPOSITION in 
Brussels, Belgium, sponsored by the 
Belgium Society of Machine Tools 
for Metal-Working. Further infor- 
mation can be obtained from the 
general manager of the Exposition, 
Pol Raskin, 21, rue des Drapiers, 
Brussels, Belgium. 


SEPTEMBER 21-25—Exposition of 
the INSTRUMENT SOCIETY OF AMER- 
IcA, at the Sherman Hotel, Chicago, 
Ill. Further information can be ob- 
tained from the Society, 1319 Alle- 
gheny Ave., Pittsburgh, Pa. 


OcToBEeR 5-7—Fall meeting of the 
AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS at the Hotel Sheraton, 
Rochester, N. Y. Secretary, C. E. 
Davies, 29 W. 39th St., New York 
18, N. Y. 


OcToBER 19-23—Thirty-fifth Na- 
tional Metal Exposition and Con- 
gress of the AMERICAN SOCIETY FOR 
METALS to be held at the Cleveland 
Public Auditorium, Cleveland, Ohio. 
Secretary, W. H. Eisenman, 7301 
Euclid Ave., Cleveland 3, Ohio. 


OcToBER 25-28—Semi-annual meet- 
ing of the AMERICAN GEAR MANUFAC- 
TURERS ASSOCIATION, to be held at 
Edgewater Beach Hotel, Chicago, Ill. 
John C. Sears, executive secretary, 
Empire Bldg., Pittsburg 22, Pa. 
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INDUCTION HARDENING RACK BARS AT BURROUGHS CORPORATION. 


Hardening Costs 


Cut 65 Percent 


With G-E Induction Heaters : 


“By changing to induction heat, we 
have reduced rack-bar hardening 
costs as much as 65%,” reports 
Stanley Bankett, Jr., heat-treating 
foreman at the Plymouth Plant of 
the Burroughs Corp., Detroit, Mich. 


When using old heat-treating meth- 
ods for hardening parts, Burroughs 
was faced with expensive straighten- 
ing operations to eliminate distortion. 
Now, by applying selective induction 
heat with G-E heaters, Burroughs 
heat-treats only the areas that re- 
quire hardening—thus preserving the 
original shape of the bar while 
maintaining top quality. 


Improved working conditions are 
another benefit now enjoyed by 
Burroughs, because compact G-E 


heaters eliminate the discomfort of 
radiant heat and provide cleaner, 
more comfortable working areas. 


Burroughs has added six G-E 
heaters since first adopting induction 
heat. Today, they use induction 
heat for a variety of heat-treating 
operations involving many business- 
machine parts. In each case, sub- 
stantial savings have resulted. 


This high-quality selective heating 
at lower cost is available to you. To 
learn how you can profitably apply 
G-E induction heat to your opera- 
tions, contact your G-E Apparatus 
Sales representative. And write now 
for bulletins on G-E induction heaters 
to General Electric Co., Sect. 720- 
108, Schenectady 5,N. Y. 


GENERAL ELECTRIC 


a 


SELECTIVE HARDENING occurs .at darkened 
areas which must resist excessive wear. Maxi- 
mum hardness is obtained without distorting bar. 


ACCURATE HEAT CONTROL in the simple 
induction fixtures shown above and below 
assures uniform hardness of every bar. 


HIGH-SPEED PRODUCTION is typical of G-E 
induction heating. Over 1500 parts are heat- 
treated daily in this versatile G-E 15-kw unit. 


f 


alignment 


for better internal grinding 


GRINDING a straight hole on an internal grinder is normally 
done with a straight (cylindrical) wheel. It is sometimes desirable to turn 


the wheelhead and dress the wheel to a taper in order to use a more rigid 

projection. However, this setup presents some serious obstacles which 

cannot be overcome unless they are clearly understood. In order to grind 

a straight hole the various elements of the machine must be in perfect 

alignment. The degree of alignment will be determined by the accuracy 

required on the finished part. A machine may be lined up sufficiently to 

produce holes within tolerance when grinding with a straight wheel, but 

if the wheel is turned and dressed to a taper, the alignment problem is 

magnified to such an extent that it may be impossible to produce holes . 
within the same tolerance. 


The center lines of the wheel, work and diamond must be in a common 
plane so that the wheel contacts the work at line “a”. If the tapered wheel 
contacts the work above or below line “a” the wheel will touch only at its 
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largest diameter and, as the wheel reverses (at the left end of the hole), 
it will transfer its taper to the work resulting in a tight hole at the back. 
Turning the workhead or changing the length of traverse cannot overcome 
this error. Further, because of poor contact, wheel wear will be excessive 


and finish poor. 


If the diamond is set either above or below line “tb” (which is a con- 
tinuation of “‘a”) the wheel will be dressed to a curve (hyperbola) and even 
if the wheel contacts the work at line “a” it will be only a point contact. 
Again, the wheel form will be transferred to the work at the point of 
reversal, wheel wear will be excessive and finish poor. The proper setup 
calls for the work axis, wheel axis and diamond to be in a plane parallel 


to the longitudinal and cross motion of the machine. 


Left end of workhead may 
be raised or lowered to 
bring its axis into a plane 
parallel with wheelslide bar. 


Rear of wheelslide may 
be adjusted to insure 
straight line motion of 
the wheel. 


The Bryant 1109 Precision Internal Grinder is a semiautomatic machine, 
designed especially for grinding small bores. Although intended primarily 
for bore diameters of less than 1”, it has a chuck swing of 9” and a maximum 
grinding stroke of 314”. By using preloaded bar slides for both cross and 
longitudinal slide movements, sensitivity is obtained without loss of rigidity. 
These rigid slides transmit the operating load directly to the base of the 
machine. The Bryant Hi-Frequency Wheelhead, providing speeds up to 
100,000 R.P.M., is furnished as standard equipment to assure efficient 
surface speeds on the wheels necessary for griding small bores. Write for 
further information. 


Bryant Chucking Grinder Company 


Springfield, Vermont, U.S. A. 


Internal grinders « internal & External thread gages 
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104 holes 


Stee! Car Codlorotion. 


THE SHAPER CO. 


CINCINNATI 25, OHIO, U.S.A. SHAPERS ¢ SHEARS « BRAKES 
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Stops tarnish on copper alloy jobs... 


® Sciaky Brothers Inc., Chicago manufacturers of 
spot welding equipment, were having trouble ob- 
taining a suitable finish on certain copper alloy 
parts. After they were machined, parts frequently 
had to be processed to remove stain or tarnish. This 
took time and labor and cut down production. 
Upon the advice of a Standard Oil cutting oil 
specialist, officials of this company put a STANICUT 
Cutting Oil to work on the troublesome copper 
alloy machining jobs. It was the end for tarnish 
troubles. On a wide variety of operations employ- 
ing many different copper alloys, Stanicut has 
provided both superior finish and excellent tool life. 
Of further importance to this company, STANICUT 


has been used with success on other jobs and, today, 
is employed for all operations requiring a cutting 
oil. This has eliminated the cost and trouble of 
stocking and using several different cutting oils. 

To help you get better cutting oil results, 
Standard Oil has a metalworking service that is 
unique in the Midwest. It gives you the metal- 
working products, the engineering service, and the 
supply service that fit your special operation and 
needs. The cutting oil specialist serving in your 
section of the Midwest will be glad to tell you more 
about this personalized service. You can reach this 
man easily by phoning your local Standard Oil 
office, 


i 


What's YOUR 
problem? 


A. L. Seabaugh, who makes his 
headquarters at Standard’s Chi- 
cago office, is the cutting oil spe- 
cialist who recommended STANICUT 
Cutting Oil to operators of this 
midwest company and _ helped 
them solve a tarnish problem. 
Moreover, he has followed through 
on this problem to help his cus- 
tomer make additional cutting oil 
savings. 

A. L. Seabaugh is one of a corps 
of able lubrication specialists who 
have headquarters in Standard 
offices throughout the Midwest. 
These men have been specially 
trained in Standard Oil Lubrica- 
tion Engineering Schools and, in 
addition, have a wealth of prac- 
tical experience. The specialist 
nearest your plant will work 
closely with you, giving you the 
help you need when you need it, 
to produce better cutting oil 
results. 

You'll discover how easily and 
quickly you can obtain the serv- 
ices of this lubrication specialist 
by phoning your local Standard 
Oil office. 


STANDARD OIL COMPANY 


(INDIANA) 


7 ways better 
for extreme-pressure 
lubricating jobs! 


New and improved Stanocear Compounds have 
been developed to meet the requirements of the 
tougher extreme-pressure lubricating jobs found 
throughout industry, today. These outstanding 
products have proved their ability to provide these 
important advantages: 


1. Higher load carrying capacity. 

2. Superior retention of load carrying capacity. 
- Freedom from objectionable deposits. 

- Excellent storage stability. 

- Good water separation. 

- Anti-foaming. 

7. Versatility. 


3 
4 
5 
6 


The Standard lubrication specialist in your area 
of the Midwest can give you more information 
about the new Stanocear Compounds and help 
you apply them more effectively. Phone your local 
Standard Oil office. Or, write, Standard Oil Com- 
pany, 910 S. Michigan Ave., Chicago 80, Illinois. 


4 
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WAT BEARINGS 


bearings 
make 
them 


better 


When competition gets tough—when buyers compare quality 
as well as price—‘“‘Hyatt-equipped” is a recognized guide to top 

value! That’s because business men know that Hyatt bearings are 

better bearings —performance-proved to last longer at peak 

efficiency! And they know also that Hyatt bearings are a 

reliable indication of extra quality, longer life, and lower 

maintenance costs in any product they buy or sell! For ‘ 
cylindrical or spherical roller bearings, HYATT is the name to 

remember! ‘‘If it’s built with Hyatts, it’s built to be the best!’’ 

Hyatt Bearings Division, General Motors Corporation, Harrison, N. J. 
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Hand load formed 
Contact to dial, 


Insert 6.32 bind- 
ing head Contoct 
screw, 
\ PRODUCING FLUORESCENT TUBE SOCKET CONTACTS 
Bodine No. 40-10 Dial Type Tapping and Screw Insert- 
screw, ; ing machine (all safety guards removed) tooled for pro- 
¥ \ duction of Fluorescent Tube Contacts, Production rate, 60 
pieces per minute. 
AUTOMATIC EJECT Bodine multiple spindle automatics lead the field in 
\ high speed repetitive production of small parts. If your 
needs involve drilling, tapping, milling, screw inserting, stak- 
ing and assembly operations . . . there’s a Bodine model 
FF ciection is accomplisheady _ we can tool to handle several or all of them on one machine. 
po ween hace a Ask us for case histories showing what we have done to 
oveetie nes for cut costs of accurate quantity production. 
perfect work. 
“You Can't Meet Tomorrow’s Competition 


With Yesterday's Machine Tools.” 


CORPORATION 


BRIDGEPORT CONNECTIC EY 


AUTOMATIC DIAL TYPE ORILLING 
TAPPING, AND SCREW INSERTING MATHINES” 


28053 
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grooving tool 


monvfactured under $. Pot. 2,411,426 


Now, a complete new 20-page catalog 
for the Waldes Truarc Grooving Tool 


ee the One Versatile Tool Designed 
for High Speed, Precision Cutting of 
Internal Grooves in Housings and Bores 


Here is the most complete catalog ever pub- 
lished — on the cutting of internal concentric 
recesses. Complete with descriptive, illus- 
trated information and data charts showing 
how the Waldes Truarc Grooving Tool can 
solve virtually every internal grooving prob- 
lem you may have. Shows how even unskilled 
labor can perform precise, production-line 
operations. 


Facts and figures on the Waldes Truare Grooving 
Tool ... its special features, modifications and 


Data showing how the Waldes Grooving Tool cuts 
accurate grooves in housings with diameters from 
to 5.000 inches. 


Charts describing various cutters: single, mul- 
tiple, beveled and special profiles. Description of 


for use 


bottom adaptors, elongated spindles, and extend- 
ed bushings . . . for solving particular problems. 


Location of grooves under varying conditions: in 


bores, housings, and blind holes. 


Diagrams and easy-to-follow instructions on the 
set-up of the Grooving Tool. 


amd 


WALDES 


REG. U. S. PAT. OFF. 


GROOVING TOOL 


WALDES KOHINOOR, INC., 47-16 Austel Place, Long Island City 1, N.Y. 
Waldes Truarc Grooving Too! manufactured under U.S. Pat. 2,411,426 


write NOW ror tHis NEW 20-PAGE CATALOG 


MADE BY THE MANUFACTURERS OF WALDES TRUARC RETAINING RINGS. 


5 full pages showing 17 case histories covering 
the range of typical problems and solutions. 


Complete information on how to select the right 
model tool .. . and the right accessories .. . for 
your particular job. 


Waldes Kohinoor, Inc., 47-16 Austel Pidéd®* 
Long Island City 1, New York 


Please send me your new 20-page Catalog on 
the Waldes Truarc Internal Grooving Tool. 


Business Address. 


City. Zone__ State 


MACHINERY, August, 1953—275 


: 
| 
™ 
« 
‘ 
Company 


Perform four operations 
from a single setup... 


= with a DAVIS 8-position tool holder 


speeds work, reduces setup costs on vertical boring and turning mills 


Nc: save more setup time than ever before possible! 
Typical series of operations on With this new Davis Tool Holder you can turn, 
a single setup undercut, bore and chamfer in one setup. You can mount 
four tools at once. 

One simple wrench adjustment will change your position 
through 360° in accurately indexed increments of 45°. Two 
index pins and a center pin locate and clamp the complete 
assembly in rigid alignment. Heavy cast steel body assures 


accuracy, 
wrod te ing eperetia dercutting operati Increase your production with your present equipment 


. Solve the age-old problem of too numerous setups, too 
many tool changes. For details on the Davis 8-Position 
Tool Holder, see your representative or write direct. 


If Davis can't bore it, it can’t be done! 


6 DAVIS BORING TOOL DIVISION 


Tool indexed 90° to Tool indexed 45° for GIDDINGS & LEWIS MACHINE TOOL CO., FOND DU LAC, WISCONSIN 
present turning tool chamfering Builders of plain and micrometer adjustable block type boring tools; line boring bors; 
special boring tools; car wheel boring tools; planer, vertical boring and turning mill tools; 
Quick Change arbors and sleeves, 
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Flange radius 


advantage! 


Fig. 1 
Flange radius 
> before edging. 


Fig. 2 punch used for second operation. : es 
_ Flange radius Note large radius on part which operation it 
ts after edging. matches angular top of projection 
on punch. 


corners and small radii—without restriking. With 
the Hydroform's edging feature, a sharp flange 
radius can be produced automatically during the 
forming cycle. 

Edging is accomplished at the end of the forming 
stroke by reversing the punch a short distance 
while the blankholding pressure remains on the 
part. The material formed to the punch moves 
downward with the punch. The flange of the deep 
drawn part rests on the draw ring and cannot move. 
Thus the flange radius is reduced as the punch is 
reversed. (See Figs. 1 and 2.) 

By properly controlling the forming pressure in the 
latter stages of the draw cycle, it is possible (depend- 
ing on type and thickness of material) to produce 
the required flange radius without edging. It is also 


Fig. 3 
Partially drawn part after first 
operation, is shown seated on 


Fig. 4 & 
Special cover A 


is completed 
in second 


possible to produce abnormally large radii—advan- 


tageous in forming some parts requiring more than 
one operation without thinout. For example: 

To form the special cover (Figs. 3 and 4), the blank 
was first drawn until the spout-like projection was 
reached and, by accurate pressure control, the large 
flange radius was produced which matched the 
angular top of the projection. Thus, with the 
material in proper position, the cover was readily 
completed in the second drawing operation. 

Are you fully informed on ali the advantages of 
Hydroforming? Let a Cincinnati Milling field 
engineer give you full details on this newest method 
for reducing costs on deep drawn parts production. 
For a description of the five sizes of Hydroform 
machines — 12”, 19’, 23", 26" and 32” — write for 
your copy of Bulletin M-1759-2. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINMAT! 9, OHO, U.S. A. 
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EASY OPERATION OF INDICATOR PERMITS PARTS FOR 12-HOUR PRODUCTION TO BE CHECKED IN 15 MINUTES 


Fast testing for better aluminum welds 


Guesswork taken out of welding preparation by G-E Surface Resistance Indicator 


Spotweld Co., of Cleveland, Ohio uses a General Electric Sur- 
face Resistance Indicator in the preparation of aluminum parts 
for welding. Fabricating parts for aircraft, refrigerator units, 
tie rails, and vending machines, the company carefully checks 
surfaces to be welded after degreasing and deoxidization. 


“Our G-E indicator has taken the guesswork out of prepara- 
tion of aluminum for good welding,’’ the company reports. 
In addition, all parts to be welded can be checked in fifteen 
minutes for a twelve-hour production period. 


Surface resistance of aluminum is important in condition of 
the weld nugget. If cleaning and deoxidizing solutions become 
contaminated, metal is not thoroughly prepared—and good 
welds cannot be obtained. Large changes in resistance will re- 
sult from relatively small changes in concentration or con- ~ 
tamination of solutions. e 


Electrode pickup, inconsistency of welds and metal expulsion 
can be greatly reduced by use of the indicator. Further infor- 


—— mation can be obtained from your nearest G-E Apparatus 
ON PRODUCTION TESTING, operation requires no Sales Office, or write for Bulletin GEA-5823 to General Electric ‘ bi 
technical knowledge and is completed in seconds. Co., Section 687-121, Schenectady 5, N. Y. ; 


can frail your confidence 
GENERAL ELECTRIC 
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DANLY DIE 


help build the mighty Cat Diesel Tractor” 


You can trace the mountain-moving brawn of the famous Cat- 
built Tractors right back to the production line... and to 
Danly Die Sets. Caterpillar Tractor Co. uses Danly Die Sets as a 


precision base for many diemaking operations . . . depends on them 


to help maintain uninterrupted production schedules. 
Danly Die Sets save countless hours in the die shop .. . make 
tooling-up much faster — easier too. Why not bring 
Danly Die Sets into your production picture? ... 
get the kind of die performance you’re looking for. 
Remember — there’s a Danly Branch near you. 
Service is fast . .. convenient. 


DANLY MACHINE SPECIALTIES, INC. 
2100 South Laramie Avenue, Chicago 50, Illinois 


STANDARD OR SPECIAL 


“CLEVELAND 14. «1550 East 35rd Street 
“DAYTON 7 3196 Delphos Avenué 
"DETROM 16... 1549 Temple Avenue 


*GRAND RAPIDS 13 Michigan Street N.W. 

INDIANAPOUS 4. West 10th Street 

“LONG ISLAND CiTY 1 47-28 37th Street 

“408 ANGELES 54... Ducommun Metals & Supply 
4890 South 

MILWAUKEE 2.111 East Wisconsin Avenue 

*PHILADELPMIA 40___ 511 W. Courtland Street 

"ROCHESTER 6 33 Rutter Street 

"indicates complete stock 


. 


4 


Mention jig boring to a craftsman machinist and 
he thinks instantly of “extreme” precision. And that’s exactly what it is—an operation 
which finishes an ordinary machined surface to a micro-precision tolerance. 
The accuracy of jig boring is required on only a small percentage of gears, 
but BRAD FOOTE is in a position to produce this accuracy when required. 
@ Jig boring is another of the wide variety of manufacturing methods employed 
by BRAD FOOTE to make gears exactly right for you and each of our many other customers, 
@ Consider the advantages of using BRAD FOOTE gears, transmissions, and reducers on 
the equipment you operate . . . or on the machines you make and sell to others. 
Every operation on every BRAD FOOTE gear or assembly is done under close supervision. 
From the inception of the original design to the final finished product, 
no one shares our responsibility. 
@ Send us your specifications for prompt quotation. Or, tell us the job 
that the gears must do and we'll design them for you. We'd like to do business 
with you, and we think you'll like doing business with us. a 


BraD Foote GEAR WORKS, INC. 


1309 South Cicero Avenue « Cicero 50, lilinois 
Bishop 2-1070 +» Olympic 2-7700 


AMERICAN GEAR & MFG, CO, © PITTSBURGH GEAR COMPA 


subsidiaries Phone: Lemont 920 Phone: ATlantic 1-9950 
Lemont, Illinois Pittsburgh 22, Pennsylvania, 
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of the Kropp Forge 
Company's $5,000,000 expan- 
sion program is this 40,000 lb. 
Erie Steam Drop Hammer making 
aircraft forgings. Well known 
for top quality forgings, Kropp 
is meeting today’s all-time high 
forgings demand with greatly ex- 

. panded facilities . . . in which 
Erie Hammers play a major part. 
Forgings are as good as the 


hammergangs and hammers that 
make them. Kropp’s choice of 
Erie Hammers recommends them 
highly to you. Write for Bulletin 
340 giving complete details on 
Erie Steam Hammers, 


ERIE FOUNDRY COMPANY 


y 


FORGING HAMMERS + HYDRAULIC PRESSES 
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Compacting | 
Solved One For 


The Problem: 


A major radio manufacturer was having trouble 
achieving uniform density in radio cores . . . the 
Ye" by 114” metal cylinders on the end of each 
push button. Uniformity from core to core and 
from end to end in each core was necessary in 
order to maintain certain electrical characteristics. 


The Baldwin Solution: 


Tests by Baldwin revealed that with radio 
cores made on a Baldwin standard Model 20 
press, there were roughly one-third less rejects 
than when the product was made on a different 
type press for compacting powdered metal. 
This radio manufacturer designed and built a 
carboloy die to fit this Baldwin Press. Further 
savings are anticipated because the life of this 
die will be greatly prolonged by the positive 
alignment of the punch and die. In the Baldwin press 
the punch is mounted on a rigid four-column guided 
head with the guides completely enclosed and sealed. 
This direct up and down motion and a most efficient 
feeder are the features of the Model 20 press which 
account for the greater uniformity of the radio cores 


PRESSING PROBLEM? 


AM 


Baldwin Model 20 Compacting Press, for 
pressures up to 75 tons, which is being 
used to compact powdered metal into 
“radio cores” for pushbutton radios. 


produced on it. The feeder is the reciprocating type 
that moves in and out over the die with a very smooth 
motion, distributing the powder in the die more 
evenly. Also, Baldwin has designed this feeder with 
no recess or protrusion to trap the powdered metal 
and prevent it from flowing readily into the die cavity. 


The Baldwin Research and Development Laboratory is ready to help you solve your pressing 
: problem... write Dept. 4119, Baldwin-Lima-Hamilton Corporation, Philadelphia 42, Pa. 


‘BALD WIN-LIMA-HAMILTON 


General Offices: “Philadelphia 42, Pa. 


ae Olfices in Principal Cities ~ 
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PROVES ACCURACY... 


Chosen over other methods, the Microhoning 
process is being used to generate the inside surface of 
the new 280 mm atomic gun barrel! 


Microhoning . . . corrects all inaccuracies left by pre- 
vious operations and generates a round, straight bore 
... eliminates several processing operations formerly 
required to obtain the necessary accuracy . . . facilitates 
broaching of the rifling by providing a true piloting 
diameter . . . assures a superior seal between the barrel 
and the projectile. 


Constant improvement in this application has_g 


a Microhoning tool with a gage built into its nose, sim- 
plifying diameter checking and cutting 4/5 off the 
former Microhoning time! 


This is another example of how Micromatic is con- 
tinvally developing new and better equipment for 
Microhoning all types of surfaces regardless of length, 
diameter, or material. 


MICROHONING = STOCK REMOVAL + GEOMETRY + SIZE CONTROL + SURFACE FINISH 


MICROMATIC HONE CORPORATION 
8100 Schoolcraft, Detroit 4, Michigan 


MICROMATIC HONE CORP, 
614 Empire Building 

206 So. Main Street @ 

|, IMinois 


MICROMATIC HONE CORP. 
MICRO-MOLD MFG, DIV. 
Boston Post Road 

Guilford, Connecticut Rock 


MICROMATIC HONE CORP. 


1535 Grande Vista Avenve 
los Angeles 23, California 


MICROMATIC HONE CORP, 
MICRO-MOLD MFG. DIV. 
231 So. Pendleton Avenue 
Pendleton, indiana 


MICROMATIC HONE LTD. 


330 Grand River Avenve 
- Brantford, Ontario, Canada 
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COST — 
is, CUTS MICROHONING 


There are hundreds of “stock” handles to 
choose from that might “work” for garage doors, 
but individuality in appearance and function 
is worth much in satisfaction and added 
standing —and sales. A first glance at the handles 
illustrated, show strength and high value. 
When you have die casting requirements, we 
will be glad to have you write us at 

our home office in Madison. 


MADISON-KIPP CORPORATION 
203 WAUBESA STREET + MADISON 10, WISCONSIN 


Skilled in Die Casting Mechanics — Experienced i LORAGIEEE Engineering Originators of Really High Speed Air Tools 
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drill or tap 
hese holes 


Only Macna Dritt adapts so 
well to mass-production and lim- 
ited-production drilling, tapping, 
reaming, counterboring. Any 
number of heads can be set up 
quickly to drill many holes at the 
same time, from any angle. Each 
can have its own speed, feed and 
drilling angle—for simultaneous 
or sequential operation. 


Macna is fast and accu- 
rate. It cuts tool and labor costs 
in large and small shops, in both 
limited and mass production. In 
short, Macna Dri gives you all 
the advantages of custom-built 
machines and conventional drills 
—without their disadvantages. 
Youcan change the set-up quickly, 
completely, at the end of the pro- 
duction run. First cost is low, 
operating costs are lower than 
you ever thought possible ! 


SEE MAGNA DRILL DEMONSTRATED! 


Fill out and mail the coupon. 
Free literature will be seut 
quickly; arrangements will be 
made for you to see MAGNA DRILL 
in operation. 


One at a time with a conventional drill? = 
Fine—but what if you have to mass-produce the piece? 
And what about labor costs? Accuracy? 


And what about costs on short runs? 


All at once with a custom-built multi-spindle machine ? : 


O. K.— but can you afford to pay for such a machine? ~ 


LL AT ONCE WITH MAGNA DRILL, 
ems UNIVERSAL DRILLING MACHINE, THE ONLY 


? 
MACHINE OF ITS KIND ON THE MARKET ? 


As a single, gang, or multi-spindle unit, MAGNA 
DRILL is a rugged, precision, production tool. 
Enclosed drive adds to safety. Adjustable 
throat and angular freedom increase versatility. 


MAGNA 
ENGINEERING 
CORPORATION 


Dept. 250-S, at factory nearest you: 


| 12819 Coit Rd., Cleveland 8, Ohio, or 
Menlo Park, California ae 


C) Please send me more information about MAGNA DRILL. 
C) Have a representative call. 


Name 


Position 


Company 
Address 
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REDUCEROLLING 


REDUCEROLLING 


gives’ these advantages: 


1. Increases production 

2. Does not require skilled labor 
3. Increases forging die life 

4. Saves expensive material 

5. 


4 


At Canada Foundries and Forgings Ltd., 
Welland, Ontario, the clutch pedal forg- 
ing illustrated above, was formerly 
forged as follows: Stock was heated and 
upset in a 3” upsetter, then reheated 
and finish-forged in a 2500 lb. ham- 
mer. These operations required a crew 
of five men. 


Now, by substituting a No. 6 REDUCE- 
ROLL for the upsetter, the blank is 
REDUCEROLLED and finish-forged on 
the same heat. This method requires 
only four men, and it saves one pound 


of steel per forging! 


Stock (A) measures 114 inches square 
by 9% inches long, weighs 6.24 lbs. 
REDUCEROLLED blank (B) ready for 


forging. Finished forging (C) forged on 
the original heat. Note small amount 


Low-cost, quickly interchangeable rolls of flash. 
MACHINERY COMPANY 
TIFFIN, OHIO — SINCE 1874 
; Hartford Detroit 


Chicago 
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free service. 


® From acids to tar.. 


15,000 gallons per minute. 


Here’s how this strainer. 
“combs” itself clean! 


This simple chalk test shows how AUTO-KLEAN’s 
unique built-in comb construction cleans the 
Strainer without costly interruption of flow 


ORDINARY BLACKBOARD CHALK 
leaves heavy deposit of chalk 
particles on and between discs 
of Cuno AUTO-KLEAN strainer. 


TURNING HANDLE ONE REVOLU- 
TION moves strainer element 
through comb blades, removing 
all traces of chalk from between 
discs. Cuno’s exclusive combing 
operation cleans thoroughly 
—without stopping flow. 


FILTERING AREA 1S COMPLETELY 
CLEAN, restoring full initial ca- 
pacity. All chalk particles and 
dirt fall to bottom of housing 
where they can be drained 
periodically. 


@ AUTO-KLEAN’s permanent metal filter element is avail- 
able in steel, brass, or stainless steel for long, trouble- 


@ AUTO-KLEAN is adaptable to any fluid-flow system. 


. if you can pump it, Cuno can 
e filter it. Capacities range from one gallon per hour to 


e cartridge) * FLO-KLEAN (wire-wound) 


SINGLE-STRAINER 
PROTECTION FOR 
LUBE OILS AND 
PROCESS FLUIDS 


Continuously cleanable AUTO-KLEAN 


eliminates need for stand-by strainers 


AUTO-KLEAN’s compact con- 
struction gives you full-flow oper- 
ation in space which would limit 
ordinary filters to by-pass service. 
The low pressure drop of AUTO- 
KLEAN strainers permits this full- 
flow service on gravity, low pres- 
sure, high pressure, or suction 
lines—-with no loss in operating 
efficiency. 

Cuno’s exclusive “comb-clean” 
action provides complete cleaning 
of the filter element—-without 
stopping fluid flow. Thus, there’s 
no need for a stand-by strainer. 

The low maintenance costs of 
the AUTO-KLEAN save you money, 
for there are no cartridges to 
change. An occasional rotation of 
the handle does the cleaning job 
(most units can be equipped with 
motor-drives for continuous 
cleaning). 

Fixed-space metal dises in this 
modern strainer positively remove 
all solids larger than the specified 
dise spacing—from .0035" up to 
062". 

For permanent, positive fluid 
protection, install compact Cuno 
AUTO-KLEAN—-the precision-built 
strainer. Send the coupon for free 

bulletin. 


A.3.3 


Cuno Engineering Corporation 
Dept. 133A. South Vine Street, Meriden, Conn. 


Please send me bulletin on Cuno AUTO-KLEAN | 
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RUSH 


YOUR SALES 
DEPARTMENT A 


PRICE CUT 


DO YOUR STAMPING PROGRESSIVELY ON 
HENRY & WRIGHT DIEING MACHINES 


Figure it out. If you could produce dozens of different jobs on one 


press .. . if you could combine separate operations into one progressive 
sequence . . . if you could improve accuracy, get higher speeds with longer 
die life . . . and yet grind less metal off the die to sharpen it... 

If you could get these cost-cutting, labor-saving, inspection-reducing benefits, you 
wouldn't wonder whether you could afford a Henry & Wright Dieing Machine now. 
You'd decide, “How can I afford to be without it now?” Well, let's talk serious business, 
because those are just the benefits everyone gets with Henry & Wright Dieing Machines 
—and, brother, how the Sales Department will love that price cut you'll give them. 


HENRY & WRIGHT DIEING MACHINES ...A PROFIT WITH EVERY STROKE 


DIVISION OF EMHART MFG, CO, 


HARTFORD 1, CONNECTICUT 


up-to-the-m facts Dieing Machines — 
NEW 25 to 2500 tons. Write 
Henry & Wright, 461 Windsor St., Hartford, Conn. 
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for Enlarging 

Holes in Metals 

Frequently it is necessary to enlarge 3 

holes in castings, steel forgings or punched | 

metals. Hercules High Speed Three and Four _ 
Flute Core Drills are specifically designed and 
heat treated to proper hardness for efficiently 
enlarging cored, drilled or punched holes. Taper 
shank core drills are available in diameters from 


%" to 3” and straight shank core drills from “4” to a 
diameters, 


(RON © 


Just off the presses is a new catalog covering the 
complete W & B line of Drills, Reamers, Counter- 
sinks, Counterbores, Carbide Tools, Tool Bits and 
Special Tools. Write today on your letterhead for 
your free copy of this attractive and extremely 
usable tool catalog. 
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REDMERS Contact Your Local W & B Distributor “Math 20, 


To find headings easily, look for capital lettters at top of each page to denote locations. 


ABRASIVE CLOTH, Paper and Belt 
Coxporyndum Co., Buffalo Ave., Niagara Falls, 


Walls Sales Corp., 333 Nassau Ave., Brooklyn 
22, N. Y. 
ABRASIVE DISCS 
See Discs, Abrasive 
ABRASIVES, HONING 
Somes Drill Co., 814 Chestnut St., Rockford, 


Polishing, Tumbling, Etc. 
Co., Buffa Ave., Falls, 


Cratex Mfg. Co., 81 Natoma St., San Fran- 
cisco 


DoAll Co., 254 nel Ave., Des Plaines, III. 
Norton Ce., Bond’ St., Worcester 6, 


Mas: 
Simonds Abrasive Co., Tacon Fraley Sts., 
Bridesburg, Philadelphia, 
ACCUMULATORS, 


American Steel , Elmes ineering 
Div., Bh Rd. and Ave., 


Cine Ohio. 
Corp., Philadelphia, 
Bethlehem Steel Co., Bethlehem 
am €o., Inc., Main St., 

Ansonia ory 


High Speed Hole “Wizard” 
Drills 4” Holes in Steel 


Peak production, with minimum torsion, are popular 
features of this American Tool Works hole Wizard. 
ROCKFORD Pullmore CLUTCH power transmission 
control also is an important feature of this efficient 


Let ROCKFORD clutch engineers 
submit suggeestions for improving the controls in 


machine tool. 


your new machine designs. 


Send for This 
Handy Bulletin 


Shows typ- 

ical instal- 

lations of 

ROCKFORD 

CLUTCHES and POWER 

TAKE-OFFS. Contains 

diagrams of unique 

applications. Furnishes 

memes capacity tables, 
dimensions and 
complete spec: 
ifications, 


CLUTCH DIVISION 


410 Catherine Street. Rockford, Iilin 
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ois, U.S.A. 


Lake oie Engrg. Corp., Kenmore Sta., Buffalo, 


Co., Alliance 
Vickers, Inc., Oakman Detroit, 


Co., Div. H. K. Porter Co., 
ne., 


le 
Wood, R. 2 ooo Public Ledger BI Phila- 
delphia 5. 


AIR HOISTS—See Hoists, Air. 


AIR TOOLS—See Grinders, Pneumatic; 
Drills, Portable Pneumatic, Etc. 


ALLOY STEELS 
ium, Ce 


Carpenter Steel Co., 
Steel Co. easing, Pa Chrysler Blidg., 


Firth Sterling "Ine., ‘3113 Forbes St., Pitts- 
burgh 30, Pa. 


Pa. 


Steel Corp. 


Co., Pa 


Ce., Inc., Cambridge, 


ALLOY STEELS, High Temperature 
Sorting Inc., 3113 Forbes St., Pittsburgh 
, Pa. 


ALLOYS, Aluminum 

Aluminum Co. of America, Oliver Bidg., Pitts- 
burgh, Pa. 

ALLOYS, Magnesium 

Dow Chemical Co., Midland, Mich. 

ALLOYS, Non-Ferrous 

Rodney 

te: 20, Co: onn. 

Havnes Stellite Div., Union & Coston 
Corp., 30 E. 42nd St., New York, N. 

Revere ‘Copper & Brass Inc., 230 Park 
New York, N. Y. 

ARBOR PRESSES 
See Presses, Arbor 


ARBORS AND MANDRELS 

B Tool & Engineer! only), 

“2850 Rochester Box Tis Rove ) 
ich 


ape Co., Providence, 
ago-Lat Drill Works, “ahi 
Ontario St., Chic 


Dri 1242 E. 49th St., 
Inc., 2107 S. 52nd 
Erickson Steel Co., 2309 

"Hamilton, Cieveland Ohio. 
m Tool Co., 14400 Woodrow Wilson, 

Detroit, Mich, 

» Mch. Co., 1110 W. 13th St., 


West Hartford, Conn. 
Kempsmith Co., 1819 S. St., 


Keo 19826 Woodward, Detroit, Mich. 
Morse Twist Drill & Mch, Co., New Bedford, 


Mass. 

National Teol Ce., 11200 Madison Ave., Cleve- 
land, Ohio. 

Neonat Twist Drill & Tool Co., Rechester, 


ok Whitney. West Hartford 1, Conn. 
Scully Jones, Co., 1903 Rockwell St., Chi- 


Brill Co., Athol, Mass. 
20 Woodward Heights Blvd., 


Bunting Brass & B: Co., and Carl- 
0. 


(Continued on page 292) 


Republic Bidg., Cleveland, Ohio. 
Ryerson, Joseph T., 
j St., Chicago 18, 
U.S.’ Steel Corp., 
— — - Vanadium Alloys Stee’ 
e 
# er e, Mich. 
Western Tool & Mfg. Co., 1640 E. Wheeler St., 
Whitman Bornes, 40600 Plymouth Rd. 
in 
Phmout, Mich 
BABBITT 
BORG 
R sa W St., 
; J 


PIEZO-ELECTRIC MATERIALS 


*Trade Mark 


HARTFORD, Connecticut 
M. S. Coldwell, 289 Fairfield Ave. 

a YORK 13, New York 

Burlingame Associates, 103 Lofayette St. 

Offices: Asbury Park, N. J., ota, N. J., 

Philadelphia, Pa., Syracuse, 

Upper Darby, Pa 

CLEVELAND 15, Ohio 

M. P. Odell Co., 2536 Euclid Ave. 

WASHINGTON 9, D. C 

* Brush Electronics Co., 
N. W. 


DETROIT 14, Michigan 
’ Anthony R. ‘Satulle, 7635 E. Jefferson Ave. 


1609 Connecticut Ave., 


BRUSH ELECTRONICS 


INDUSTRIAL AND RESEARCH INSTRUMENTS 
ACOUSTIC DEVICES 
MAGNETIC RECORDING EQUIPMENT 

ULTRASONIC EQUIPMENT 


ATO 


nly 15 and can” 


Manufactured under patent license from General Motors Corporation 


a practical shop tool for measuring PP A(' 


Warn THIS NEW, portable inspection tool you can make 

surface roughness measurements on the production line. The operator 
merely guides the pickup over the piece to be inspected and then 
reads surface roughness in average microinches on the meter. 


The SURFINDICATOR is always reliable because the unit is 
equipped with a set of Precision Reference Specimens. 

These permit checking accuracy of the instrument at any time 

and provide a set of standards for absolute calibration. 

Using SURFINDICATORS, several plants in different locations 
can all produce parts to the same surface roughness specifications. 
Get the complete story on the SURFINDICATOR now! 


INDIANAPOLIS 20, Indiana 

Armin Leich, 5860 Norwaldo Ave. 
ALEXANDRIA, Virginia 

W.A. Brown & ‘Associates, 3834 Mt. Vernon Ave. 
Offices: Atlanta, Ga., Birmingham, Ala., 
Charlotte, N. C., Tampa, Fla 

CHICAGO 465, Illinois 

Hugh Marsland & Co., 6405 N. California Ave. 
MINNEAPOLIS 4, Minnesota 

H. M. Richardson & Co., 9 East 22nd Street 
KANSAS CITY, Missouri 

Everett Associates, 1629 East 31st Street 
DALLAS 1, Texas 

J. ¥. Schoonmaker Co., 2011 Cedar Springs Ave. 


COMPANY 


formerly 
The Brush Development Co, 
Brush Electronics Company 
is an operating unit of 
Clevite Corporation, 


12. 


13. 


MAIL COUPON FOR BULLETIN... OR ASK YOUR BRUSH REPRESENTATIVE FOR DEMONSTRATION! 


PORTLAND 16, Oregon 
James L. Kearns, P. Box 


HOLLYWOOD 28, Cal: 

Gerald B. Miller Co., ‘S00 N. Highland Ave. 
Offices: Albuquerque, N. M., San Francisco, 
California 


DENVER, Colorado 
R. G. Bowen, 446 Broadway 


Brush Electronics Company, Dept. Y-8 
3405 Perkins Avenue, Cleveland 14, Ohio 


Please send bulletin on the SURFINDICATOR. 


Position 
Address 
City .. 
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Product Directory 


for Hard Working 
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TW AULIC DRIVES 


rar 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin - HYDRAULIC DIVISION, Rockford, Illinois 


QRANCHES: CLEVELAND © DALLAS + DETROIT + LOS ANGELES + MEWARK NEW ORLEANS SEATTLE + TULSA 
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BALANCING EQUIPMENT 

Anderson Ores, Mfg. Co., 1910 Kishwaukee St., 
Rockford, 

Cosa Corp. 05 Lexington Ave., New York 17. 

Gisholt Machine (Static and ic), 
1245 E. 0, Wis. 

Keller Tool Co 

Morris Machine Tool Harriet 
St., Cincinnati 3, Ohio. 

Orban, Kurt, Co. hs “205 East 42nd St., 


nery Corp., Haverhill 
Snyder Tool & "Co., 3400 
troit 7, Mich. 
Sundstrand Mch. Tool see 2531 ith St., 


BALLS 


Adamas Carbide Corp., 999 South 4th St., 
Harrison, N. J. 

Kennametal, Inc., Latrobe, Pa. 

5 K F Industries, Inc., P. O. Box 6731, North 

Philadelphia, Pa. 


BARS, Phospher Bronze 


Bunting Brass & Bronze ths Spencer and Carl- 
ton Aves., Tol 
Johnson Bronze Co., New Castle, Pa. 


BARS, Steel 

Ludium Steel Corp. Pa. 
hliehem Steel Co., Bethie' , Pa. 

Carpenter Steel Co., ing, Po. 

Creare Steel Co, of America, Chrysler Bidg., 


w York, N. Y. 
Firth ‘Sterling Inc., 3113 Forbes St., Pittsburgh 


Jones & “Laughlin Com, Gateway Center 
lo. Bidg., Pittsburgh, 
LaSalle Steel Co., Ind. 
Republic Steel Corp., Union Drawn Steel Div., 
seid Drawn), Republic Bidg., Cleveland, 


Joseph T. Son, Inc., 2558 W. 16th 
, Chicago 18," 

Tubing Div. Columbia Steel & 

noe Co., P. 0. Box 1557, Pittsburgh 


Timken Roller Bearing Co., Canton, Ohio 

U. S. Steel Corp. (American Steel & Wire Co. 
Div., Steel Corp. Div., 
Columbia ae Co. Tennessee Coal, 
Iron . Co. Div.), 7th Ave., Pitts- 


whee Lovejoy & Co., Inc., Cambridge, 
Mass. 


BASES, Machinery Welded 


Mon, BS C., Co., 6565 E. 8 Mile Rd., Detroit 
ich 


BEARINGS, Bobbitt 


Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio 

Johnson Bronze Co. New ‘Castle, Pa. 

Link- “Belt Co., 2416 W. 18th St., Chicago 8, 


BEARINGS, Ball 

Aetna pork & Roller Bearing Co., 4612 Schu- 
Ball & “Bearin Co 

a oller Beari 


les Co 1771 B 
orp. roadway, New York 


Fafnir Bearing Co., New Britain, Conn. 


Corp., McCracken St., 

us 

Link- Belt” oo 519 N. Holmes Ave., Indian- 
apolis Ind. 

Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, 

Ball Bearing Nicetown, Philadelphia, 


Bearings Corp., Stamford, 
Conn 


S K F Industries, Inc., P. O. Box 6731, North 
Philadelphia, Pa. = 
Torrington Co., Torrington, Conn. 


BEARINGS, Bronze and Special Alloy 
Brass Bronze Spencer and Carl- 
ves. 
Haynes Steilite Div., Union Carbide & 
0 E. 42nd St., New York 


ronze Co., New 
LinkBelt Co. 2410 W. ish Chicago 8, 


BEARINGS, Lineshoft 


Fafnir Bearing Co. tow Brit 

apolis 6, 

Shafer Bearing C Downers Gro 

SKF “ine, P. ‘North 
Philadelphia, 


(Continued on page 294) 


Westinghouse Electric Corp., Pittsburgh 30, Pa. 
| 
=~ 
ne 
\ 
= 


ANOTHER EXAMPLE OF 
THE SPECIAL HEAVY 
DUTY MACHINES BUILT 
BY CONSOLIDATED 


BETTS SPECIAL VERTICAL BORING AND FACING MACHINE 


Built for one of the larger electrical companies and used for 
boring and facing heavy welded steel generator stator frames 
from a vertical position, this unusual machine eliminates the 
inaccuracies heretofore present in such operation performed 
horizontally and, at the same time, reduces boring time by ap- 
proximately two- ‘thirds. It may also be used for drilling rib sections 
and milling spring assemblies. This machine is 36’-6” high, 13’-0” 
of which is below the floor level. Weight approximately 190,000 
pounds. The boring bar is 22” in diameter and 36’-0” long. 


BUILDERS oF MACHINE TOOLS SINCE 1848 


BORING MILLS 
coup sAW MACHINES 
BORING, DRILLING 
% pine MACH! 
GRINDERS 
PLANERS 
4 
SLOTTERS 
i SHOP TOOLS 
TOOLS 
AuTOMO 
AND OTHER 4 
Special MACHINES 
NG 3 NE TO : 
F FARREL-BIRMINGHAM COh TION 


Product Directory 


He just contracted with Vinco to 
produce component parts. 


This confidence in Vinco is typical of 
many manufacturers from coast to coast. 
They have learned that whether the parts 
to be produced have close or loose toler- 
ances, these parts will be delivered as 
specified, at a minimum cost and with a 
minimum of scrap. 


VINCO ‘CORPORATION 
9113 Schaefer Hwy. 
Detroit 28, Mich, 


Mass Produced Parts 
Gears 

Gear Pumps 

Spline Gages 
Aircraft Gears 


THE TRADEMARK OF DEPENDABILITY, 
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VI 0 


Or Roller Bearing Co., | 
St d Pressed Steel Co., J 


BEARINGS, Needle 
Cc £,¢ ite Corp., 1771 Broadway, New York 


Corp., McCracken St., 


Mi 
Orange Roller Bearing Co., Inc. Orange, N. J. 
Orange Co., Conn. 


BEARINGS, Roller 
eer Ball & Roller Bearing Co., 4612 Schubert 
Ave., Chicago, Ill. 


ae 4 & Roller i , Danbury, Conn. 
Corp., Broadway, New York 


Fafnir Bearing Co., New 
Hyatt Bearings Div., Harrison, N 


kegon, Mich. 
Link-Belt Co., 519 N. Holmes Ave., Indianapolis 


Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown 
Norma-Hoffmann Corp., Stamford, 


Con 
Orange Roller Beari Co., Inc. | J. 
bearings, con. 541 Sey St., 


acer Bearing Downers Grove 

S K F Industries Inc., P. 0. Box S931. “North 
Philadelphia, Pa. 

Timken Roiler Bearing Co., Canton, Ohio. 

Torrington Co., Torrington, ‘Conn. 


BEARINGS, Self-Lubricating (Oilless) 

Bunting Brass & Bronze ge Spencer and Carl- 
ton Aves., Toiedo, 

Johnson Bronze Co., New ‘Castle, Pa. 


BEARINGS, Tapered Roller 
C & C Sales Corp., 1771 Broadway, New York 


Kaydon Engineering Corp., McCracken St., 
Muskegon, Mich. 

Timken Roller Bearing Co., Corton, Ohio. 

Torrington Co., Torrington, “Conn 


BEARINGS, Thrust 

Aetna Ball & Roller Bearing Co., 4612 Schubert 
Ave., Chicago, Ill. 

Ball & Roller vorkee Co 


Quincy 

Bunting Bronze Co., Spencer and Carl- 
ton Aves., Ohio. 

Fafnir Bearing Co, New Britain, Conn. 

General Electric Co., Schenect ve 

Engineering Corp., ‘McCracekn St., 


Muskegon, Mich. 

Link- 519 N. Holmes Ave., Indianapolis 

Malin. Rockwell 402 Chandler Bidg., 
Jamestown, N. 

Nice Ball Bearing ee: Nicetown, Philadelphia, 
‘a. 

Norma-Hoffmann Bearings Corp., Stamford, 
onn. 

Orange Roller Bearing Co., Orange, N. J. 

Shafer Bearing Corp., ove, lil. 


Timken Roller Bearing Co., Canton, Ohio. 
Torrington Co., Torrington, ‘Conn. 


BELT SHIFTERS 
Standard Pressed Steel Co., Jenkintown, Pa. 


BELTING TRANSMISSION 

Houghton, E. F., & Co., 303 W. Lehigh Ave., 
Philadelphia, Pa. 

Link-Belt Co., 220 S. Belmont Ave., Indian- 
apolis 6, Ind. 


BENCHES, Work, and Bench Legs 
Standard Pressed Steel Co., Jenkintown, Pa. 


Angle Iron, 
Plate, E 
Mch. Corp., 565 Blossom 


ochester 
Hannifin §. Kilbourn Ave., Chi- 
irwin Mfg. Ce., Lake City, Minn. 


BENDING MACHINES, Hydraulic 


American Sent Foundries, Eimes E . Div., 
— . and Tennessee Ave., Cincinnati, 
io. 


(Continued on page 298) 
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NATIONAL BROACH MACHINE 
5600 ST. JE 


j 
‘ 
‘ 
i Fog 
‘GEAR SHAVING | 
For the Precision | 
Finishing of Gears 
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SCULLY 
JONES 


Chamfer both sides of crankshaft bores at same time, 
produce 720 pieces per hour! 


- Speed and simplicity get together on this special 
Hartford Crankshaft Bore Chamfering Machine... 
“factory-equipped” with Scully-Jones Type “J’’ Re- 
cessing Tools. 
Four Recessing Tools automatically position the tool 
bits inside the bores, control depth of cut precisely for 
putting 45° chamfers on both sides of connecting rods. 
Production, at 85% efficiency, is 720 rods per hour! 
Simplicity of tooling and extreme ease of setting 
depth adjustment are outstanding production advan- 
tages on this high-speed chamfering job. The eccentric 
tool holders pilot in special Oilite bushings. Lead cams 
automatically actuate feed stroke. Operator merely 
loads the machine and pushes “‘start’’ button. Scully- 
Jones carbide-tipped tool bits produce eight precise 
chamfers on each cycle, hold sharp edges over many cuts. 
Whether you’re a builder or buyer of machine tools 
—you can reduce costs of intricate machining opera- 
tions with Scully-Jones Automatic Recessing Tools. 
Ask your Scully-Jones representative or stocking dis- 
tributor for complete details and prices. 


AUTOMATIC RECESSING TOOLS reduce cost of intricate 
operations, such as: cutting reliefs for tapping, thread- 
ing, honing and grinding... machining retainer rings 
and oil grooves...chamfering...back-facing and 
counterboring . . . necking . . . boring . . . or a combina- 
tion of these operations on standard drill presses, radial 
drills, turret lathes and chucking machines. 
CLOSE TOLERANCES are assured; adjustments for loca- 
tion and depth of groove are simple, fast, accurate. 
Eccentric cam action gives positive feed. 
HIGH PRODUCTION is achieved by rapid positioning of 
tool and fast cutting cycle. Hence, with a convenient 
chucking method, you get fast, low-cost production. 


Scully-Jones Type "J" 
Automatic Recessing Tool 
Types "J” and "C” pilot 

in a fixture bushing. 

Type "R" pilots in, 

and stops on work. 


Heavy-duty Precision 
Drill Stops Tap Holders Sleeves and Sockets Counterbores 

tool on work or fixture bushing, For holding and driving large taps in Reduce any A.S.A. or Morse taper hole eee or asec wes 
control depth of hole precisely on turret standard machines having Morse taper to smaller taper. Hardened and ground ters with taper drive you fast, 
lathes and radial drills, hole. Keep taps running true. on inside and outside surfaces. easy tool changes. 
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4 
-THERE’S A SCULLY-JONES PRECISION TOOL FOR EVERY HOLDING OR DRIVING NEED... 
G, ZX 
Z 
SS 


arrrorp Crankshaft Bore 
Chamfering Machine, built for The 


Studebaker Corporation, has four 7 
stations: 1) load, 2) idle, 3) cham- 
fer four rods, and 4) unload. Ma- 
chining four pieces per load, Scully- 
Jones Recessing Tools produce 
eight 3/64" chamfers each cycle. 
Builder: The Hartford Special 
Machinery Co., Hartford 12, Conn. 


MORE FACTS—Send for free catalog describing Scully- 
Jones Recessing Tools. Paste coupon to letterhead or 
postal cord and mail today. 


Precision Holding 


Gentlemen: I'm interested in learning more about Scully- 

Jones Precision Holding and Driving Tools. 

(] Please send Bulletin 10-50 describing Automatic 
Recessing Tools. 

(CJ Send cataiog on your complete line. 
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and 


METAL 
ACTUATING 


SILICONE, 
NEOPRENE, 
or VINYL 
CASING 


SINE CURVE 
SNAP-ACTION 
ELEMENT 


Normally 
Closed 
STATIONARY 
CONTACT 


Normally 
Open 
STATIONARY 
CONTACT 


Bethiehem Steel Co., Bethlehem, 
Buffalo Forge Co., 490 =. 


N. 
Cha ,. Chambersburg, 
Hannifin Engi S S. Kilbourn Ave., 
Hydraulic Press site. Co., 300 Lincoln Ave., 
Loke ion Engrg. Corp., Kenmore Sta., Buffalo, 


jan Engineering Co., Ohio. 
Sara Machine ‘Tool Works, North- 
ind Ave., Butfato, 


O’Neil-Irwin Mfg. Co., Lake C 


Minn. 
Div. H. K. Porter Ce., 
Inc., e 


ood. Public Ledger Bidg., Phile- 


BENDING MACHINES, Pipe 
Butjele Forge Co., 490 Broadway, Buffalo, 


O'Neilcirwin Mfg. Co., Lake City, Minn. 
Pines Engineering Co., Inc., Aurora, lil. (Hy- 


draulic 
Watson-Stillman J. Div. H. K. Porter Co., 


Inc., Roselle, 


Buffalo, 


BLAST CLEANING EQUIPMENT 
Air Conversion Research Corp., 4107 N. Damen 
Ave. Chicago 18, Ill. 
Wale rn Corp., Hagerstown, Md 
Corp., 333 Nassau Ave., Brooklyn 


BLOWERS 
buffalo Forge Co., 490 Broadway, Buffalo, 


N. 
Standard Electrical Tool 90 River 
Rd., Cincinnati 4, 


Ohio 
Westinghouse Electric Corp. 30, Pa. 
BOILER TUBES 


ago 18, lil. 
Steel Corp. Div., 
"436 7th Ave., Pittsburgh, Pa. 


BOLT AND NUT MACHINERY 
Ajax Mfg. Co., fyend Cleveland 17, Ohio. 
Hill /Acme Co., 1201 W. 65th St., 


Landis Machine Co., Inc., Wa ay Pa. 

National ‘Machinery Co., Tiffin, Oh 

New Britain Machine Co., New Britain-Gridley 
ch. Div., New Britain, Conn. 


BOLTS AND NUTS 
ay er Co. of America, Oliver Bidg., Pitts- 


Bethichen 3 Steel Co., Bethlehem, 
mts Stop Nut Corp. of America, P3330 Vaux- 


, Union 
National Acme Co., 170 E. 131st St., Cleve- 


land, Ohio 

Northwestern. Tool & Co., 117 Hollier, 
Dayton, Ohio 

Ottemiller, W. H., York, Pa. 


Republic Steel Chip orp, Bolt Bait Nut Div., Republic 


Cleveland 
Russell Burdsall & Ward Bolt Nut Co., 100 
Midland Ave., Port C N. 


BOLTS, T-Slot 
O. K. Tool Co. Milford, 
Inc., 8299 W. 


Standard 


BOOKS, Technical 
Industrial Pree, 148 Lafayette St., New York 


Lincoln ‘Electric Co., 22801 St. Clair Ave., 
Cleveland, Ohio 


BORING AND DRILLING MACHINES 
Baker Bros., Inc., Sta. F, P. O. Box 101, Toledo 


10, 0. 
Barnes Drili Co., 814 Chestnut Rockford, Il 
F. & John, Co., 261 S. Water St., 


Bullard Co., Brewster 2 

Canedy-Otto Div. Cincinnati Lathe & Foor cn, 
Oakley, Cincinnat!, Ohio. 

Consolidated Mch. Tool Corp., ‘gg 


Foote-Burt Co., 1300 St. Clair Ave., Cleveland 
Ingersoll iy Milling Mch, Co., 2442 Douglas St., 
Moline “Fool Co., 102 20th St., Moline, Hi. 

Morris Machine ‘Tool Co., Inc., 946-M Harriet 


St., Cincinnati 3, Ohio. 
(Continued on page 300) 


‘ 
— BUTTON METAL 
é 
: "he Bethlehem Steel Co., Bethlehem, Pa. 
Jones & Laughlin Steel Sore. Gatewoy Center 
No. 3 Bldg. Pittsburgh, a. 
Republic Steel Corp., Steel and Tubes Div., 
ill take 2000 ft. Ibs. shock test Rated 10° 
JQ’ afels ) : iIvidual requireme 
CONTROL PRODUCTS-INC 
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FEED IT AUTOMATICALLY WITH A 


MINSTER 


Take a long, close look at auto- 
matic press feeding. Here may be 
the answer to (1) needed produc- 
tion increases, (2) more efficient 
plant layout, and (3) easing of 
manpower problems. 


Single roll feeds, double roll 
feeds, stock straighteners, oilers, 
scrap cutters, coil reels .. . all 
types of feeds and auxiliary 
equipment can be furnished on 
the many types of Minster 
presses. 


Even more important, Minster 
presses are built with the extra 
rigidity and accuracy so neces- 
sary for automatic production of 
high accuracy parts. Minster’s 
P2 Piece-Maker Presses, in par- 
ticular, offer a standard of press 
alignment accuracy never before 
achieved. Intricate stampings 
with finest progressive dies are 
now a production reality. 

Get the facts. Send part sam- 


ples and die drawings for our 
press and feed recommendations. 


THE MINSTER MACHINE CO., MINSTER, OHIO 
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Product Directory 


National Acme Co., 170 E. 131st St., Cleve- 

snyder “Toot Epore- Co., 3400 E. Lafayette, 
troit 7, 

onl Wo. in @ Series of Turner Bros. Mine, 2625 Hilton Rd., Ferndale 


cost-saving case histories 


BORING AND TURNING MILLS, Vertical } 

American Steel Foundries, King Mch. Tool ; 

Rd. and Tennessee Ave., 

inc 

Bullard Co., Brewster St., Bri « 

Ex-Cell-O ahead 1200 Oakman Bivd., Detroit 


Mich. 
—< & Lewis Machine Tool Co., Fond du 


Wis 
Omen Kurt, Co., Inc., 205 East 42nd St., 
New York'17, N. Y. 
© ee ee e One of our clients Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Triplex Corp., 75 West St., New 
York 6, N. Y. 


BORING BARS 


Adamas Carbide Corp., 999 South 4th St., 


— _ Harrison, N. J. 
Had a sw ell new product eee] Ny ans, Apex Tool & Cutter Co., Inc., 237 Canal St., e 
Iton, Conn. 
Armstrong Bros. Tool Co., 5200 W. Armstrong 


Ave., ill. 
/ | ! Tou Engineering Corp., 2850 
Rochester Rd., Box 429, Royal Oak, Mich. 
Bullard Co., Brewster St., Brid igeport 2, Conn. 


But, he couldn't figure out a way Carboloy’ ‘Bent, General Electric Co, Box 237, 
e @ e to make more than 100 a month... 


Davis Boring Tool Div., Giddings 
without a big capital investment 


“ad 


Machine Tool Co., Fond du Lac, 

Ecli Counterbore Co., 1600 Bonner’ Ave., 
erndale, Mich. 

Erickson Tools, Div. ig 4 Steel Co., 2309 
Hamiiton, Cleveland, 

ExCell 0 Corp., 1200 Oakman Bivd., Detroit 


Firth’ Sterling Inc., 3113 Forbes St., Pittsburgh 


re. 
Until he talked to ‘wisest Gairing Toot Co., 21225 Hoover Rd., Detroit 
Pioneer Engineering ersoll Milling ‘Mch. Co., Douglas St., 
ockfor 
Lehmann Machine Co., 3560 Chouteau Ave., 
St. Louis, Mo. 


Lovejoy Tool Co., Inc., Vt. 

Maxwell Co., 420 Broadwa edford, Ohio. 

—'. Tool Corp., 1938 Thomas $t., Mead- 
ville 

seully-jones & Co., 1903 Rockwell St., Chi- 
cago, 

Universal " Engineering Co., Frankenmuth 2, 

ic! 


e Bea Now, he makes 1200 a month, 
and his manufacturing costs 


are cut in half without 


— alti any men or machines! BORING, DRILLING AND MILLING 


MACHINES, Horizontal 
(Floor, Planer or Table Types) 


Everyone knows the best way to cut costs is through in- Cincinnati Gilbert Machine, Tool Co., 3366 


Beekman St., Cincinnati 23, 

creased productivity. Contrary to the conception of increased Cosa Corp. 403 Lexingten Ave. “New York 1 7, 
; spen-Luca: acnine 

production only through more men and machines, Pioneer od aa. ee as 

does it a better way Ex-Cell-O Corp., 1200 Gakman Bivd., Detroit 


2, Mic 
Giddings f “Lewis Machine Tool Co., Fond du 


A. Co., Woodburn and Penn. 
vanston, Cincinnati 
Mch. Co., Douglas St., 


Take the product mentioned above for example. We made 
a complete product manufacturing study of the unit. This 


included tolerance liberalization, interchangeability of parts, 
r 
functional requirements of parts and overall economy of Kirby Ave, ‘Cleveland One, 
: Morris Machine Tool Co., Inc., 946: M Harriet 
production. St., Cincinnati 3, Ohio. 
d th Orpen, Inc., 205 East 42nd St., 
Our study, coupled with correct functional design and the 11, 0. 
reprocessing and design of proper tools and gages cut manu- Precise Products: Corp., 1328-30 Clark ‘St., 
facturing costs 50% and increased production 1200%. snyder foot & & Enorg. Co., 3400 E. Lafayette, 
And the product manufacturing study cost only $1800! Tumer Bros. Mine:, 2625 Hilton Rd,, Ferndale 
BORING HEADS s 
Apex Tool & Cutter Co., Inc., 237 Canal St., 
Shelton, 
Beaver Tool 


Oo Corp., 2850 
Rochester Rd. yen 29, Royal Oak, Mich. 
Davis Toot Div., Giddings & Lewis 

Machine Krad Co., Fond du Lac, Wis. ° 

troit 32, Mich. 
Gairing Tool Co., ‘2108 Hoover Rd., Detroit 32, 


engineering services in detail. iin 
E N G | N E ERI N G Ingersoll Min Mch. Co., 2442 Douglas St., 


Maxwell Co., 420 B Bedford, sphie- 
McCrosky Corp, 1938 Thomes St 
Mummert-Dixon Co., Hanover, Pa. 
mre Products Corp., 1328-30 Clark St., 


i Wis. 
Taft-Peirce Mfg. Co., Woonsoc 
Universal Engineering Co., 


Wesson Co., ag Woodward Heights Bivd., 
Ferndale, Mic’ 
on page 302) 


Write today tor 
Bulletin 162-A 
which describes our complete 


19643 John R St., Detroit 3, Mich. 
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ALTHOUGH we frequently speak of mag- 
nifying an object 100 with the Kodak Con- 
tour Projector, technically we do not mag- 
nify the object at all. Instead we magnify its 
image, as formed by a relay lens. This relay 
system, diagrammed in Fig. B, forms an 
image of the object at a ratio of 1 to 1. The 
magnifying optics in turn pick up this image 
and enlarge it from 10 to 100 times. 

Since the end result is the same—an en- 
larged image of a part on the screen—this 
might seem a roundabout system to the un- 
initiated. On the contrary, there are logical 
mathematical reasons for it. One of the 
more restrictive factors in conventional op- 
tical systems is expressed by the formula, 
M = id/od; that is, magnification equals 
the ratio of the image distance to the object 
distance, In practice, where image distance 
is limited, this entails using lenses of short 


FIG. A FIG. 8 


PROJECTION RELAY 
OBJECT LENS LENS IMAGE 


PROJECTION FIRST PROJECTION 


LENS (MAGE LENS 


1OOx 1OOx 


focal length for high magnifications, The 
lens is moved close to the work, decreasing 
object distance and unfortunately decreasing 
at the same time the size part which may be 
checked (Fig. A). 

It was to overcome this limitation that our 
optical experts incorporated the relay sys- 
tem in the Kodak Contour Projector. Since 
this system merely images the part at unity, 
the focal length of the relay lens can be com- 
paratively long—in this case eight inches. 
And the magnifying optics can be moved as 
close as desired to the image formed by the 
relay. As a result, users of our projector 
have a full eight inches in which parts may 
be staged, regardless of the magnification 
desired. This permits checking form tools, 
shafts, and other bulky parts. 

If this were all that the relay accom- 
plished, it would be justified design wise. 
However, it also makes it practical to in- 
corporate in the projector a lens turret in 
which lenses of varying magnifying power 
may be mounted. With such a turret, mag- 
nification is changed by merely twisting a 
dial and the part remains in focus at the 
new magnification. This is a handy feature, 
and only one of a number of optical features 
of the Kodak Contour Projector to be dis- 
cussed in this space. 


You can inspect long parts at all magnifications 
... With the Kodak Contour Projector 


THIS seven-inch-long cycle tim- 
ing part must be inspected for 
tooth contour, location and spac- 
ing of two cams, shaft diameter, 
shoulder spacing, and form, size, 
and runout of the lead screw. All 
these dimensions may be quickly 
checked on the Kodak Contour 
Projector. That's because the 
Kodak Contour Projector pro- 
vides an unvarying 8” clearance 
between lens and object at all 
magnifications. (The column at 
the left tells you why.) 

The exceptional versatility of 
the Kodak Contour Projector 
permits this part to be completely 
inspected in six positions, at sev- 


eral different magnifications, and 
using both surface illumination 
and silhouette projection. And 
the job requires little training, is 
done quickly and easily. 
Whether for toolroom use or 
production assembly and inspec- 
tion, you'll find a Kodak Contour 
Projector will get the work out 
in a hurry. With an appropriate 
chart-gage and fixture you can in- 
spect all sorts of complex parts, 
large and small. There is a field 
representative in your area who 
will answer your questions. To 
get in touch with him, or for a 
copy of a new booklet, “Kodak 
Contour Projector,” write to: 


Special Products Sales Division 
EASTMAN KODAK COMPANY 


Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 


A new sound movie, Optical Gaging, shows 
how to simplify complex inspection 
problems. We'll tell you how to 


get it for a showing. 
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Product Directory 


J 
LEBANON 


astings 


are At worl 


N the lonely oil fields of the Saudi Arabian desert nine tur- 

bines break the stillness with their steady whine of work. 
These are Terry Steam Turbine Company’s Type C.S. Turbines, and 
all the castings in these turbines are made by Lebanon Steel Foundry. 
Driven by waste gas from the oil fields, they power heavy-duty 
pumps that deliver 100,000 barrels of oil a day. 


Operating at 280°F., 450 pounds 


ressure, the turbines, which 


are among the largest natural gas turbines in the world, develop a 
mighty 1940 H.P. at 4400 R.P.M. Terry Steam and their customer, 
the Arabian-American Oil Company, know that satisfactory service 
is doubly important when replacement parts are thousands of miles 
away and repairs are costly. You can be sure that these factors 
figured prominently in the selection of Circle D Steel Castings, 


products of true craftsmanship. 


You should see — STEEL WITH A THOUSAND QUALITIES — A 37- 
minute 16 mm full color sound film on the making of steel castings. 
For information write: Dept. G, Lebanon Steel Foundry. 


Stings 


CARBON, SPECIAL ALLOY 
AND STAINLESS STEEL 
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BORING MACHINES 


Chandler Tool Co., 514 Ohio Ave., Muncie, Ind. 
Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 


32, Mich. 

Heald weowe Co., 10 New Bond St., Worces- 
ter 6, Mass. 

National Automatic Tool Co., Inc., S. 7th and 

N Sts., Richmond, 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, k 


BORING MACHINES, Jig 
Amayicgn Sip Corp., 100 E. 42nd St., New York 


Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Cincinnati, Ohio. 

Cleereman Mch. Tool Co., Green Bay, Wis. 

Cosa Corp., 405 Lexington Ave., New York 17, 


N. Y. 
Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 

Kearney & Ttrecker Corp., Milwaukee, Wis. 
ial Co., Inc., 724 Union Ave., 
ridgeport, Conn. 
ban, Kurt, Co., Inc., 205 East 42nd St., 
New York’ 17, N. Y. 
Pratt & Whitney, West Hartford 1, Conn. 
Tri < Machine Tool Corp., 75 West St., New 
‘ork 6, N. Y. 


BORING TOOLS 
Adamas Carbide Corp., 999 South 4th St., 


Harrison, N. J. 
American Steei Foundries, King Mch. Tool Div., 
Paddock Rd. and Tennessee Ave., Cincin- 


Aamereng Bros. Tool Co., 5200 W. Armstrong 
hicago, Ill. 

Atrax Co. Newington, Conn. 

Beaver Tool 


Machine 1 Co., Fond du Lac, Wis. 
— Counterbore Co., 1600 Bonner Ave., 
erndale, Mi 


Ex-Coll-0 borp., ‘1200 Oakman Bivd., Detroit 
Firth Sterling Inc., 3113 Forbes St., Pittsburgh 
Gairing “Fool Co., 21225 Hoover Rd., Detroit, 
Giddings & Lewis Mch. Tool Co., Fond du Lac, 


s. 
Gora 14400 Woodrow Wilson, De- 
roit, Mich. 
Haynes Stellite Div., Union Carbide & Carbo 
42nd St. New ‘ork, N. Y. 
‘a. 
Lehmann Machine Co., 3560 Chouteau Ave., 


Inc., Springfield, Vt. 
Maxwell Co., 420 Broadway, Bedford, Ohio. 
McCrosky Tool Corp., 1938 Thomas St., Mead- 


ville, Pa. 
Metal Carbides Corp., Youngstown, Ohio. 
Scully-Jones & Co., 1903 Rockwell St., Chi- 


cago, 8, Ill. 
Super jfoot Co., 21650 Hoover Rd., Detroit 13, 


Mich, 
Union Twist Drill Co., Athol, Mass. 
Universal Engineering Co., Frankenmuth 2, 


Mich, 
Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


BRAKES, Press and Bending 
Bath, oe Co., 6984 Machinery Ave., Cleve- 
land Ohio. 


Bliss, E. W., Co., 1375 Raff Road, S. W., 
Canton 0. 
Cincinnati Shaper Co., Elam and Garrard 
ves., Cincinnati, Ohio. 
Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 
—— Machinery & Engrg. Corp., Hamilton 


, 
Dreis & Krump Mfg. Co., 7416 Loomis Blvd., 
Chicago 


Ferracute Machine Co., Bridgeton, N. J. 
Peck, Stow & Wilcox Co., Southington, Conn. 
Verson Allsteel Press Co., 93rd St. and S. 
Kenwood Ave., 
Watson-Stillman Co., Div. H. K. Porter Co., 
Reselle, N. J. 


BROACHES 
Ameripon Broach & Mch. Co., Ann Arbor, 
cn. 


Carboley Dept., General Electric Co., Bex 237, 
Roosevelt Park Annex, Detroit 32, Mich. 
Colonial Breach Co., P. O. Box 37, Harper Sta., 

roi 
Detroit Broach Co., 20201 Sherwood Ave., 

Detroit, Mich. 
Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 


IMinols Tool Works, 2501 North Keeler Ave., 
cago, lil, 
inte Meh. Ti. Co., Tower St., Hudson, 
ass. 
National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 


(Continued on page 304) 


wom ome 
4 
ALi? 
| Apex Tool & Cutter Co., Inc., 237 Canal St., 
Bullard Co., Brewster St., Bridgeport 2, Conn. 
Carboloy Dept., General Electric Co. Box 237, 
é Roosevelt Park Annex, Detroit 32, Mich. 
\N — 
| | 
LEBANON STEEL FOUNDRY | 


An installation of a Short Stroke Control on a 2500 Ib. 
CHAMBERSBURG CECO-DROP HAMMER is shown, 
forging steel ankle joints for leg braces. Above are 
samples. of the forging as it appears during various 
stages. The forging process begins with a series of 20 to 
23 short, rapid blows (about 18” stroke) to draw the 7%” 
dia. stock. This is followed by two long blows (about 35” 
stroke) to roll it, three more long blows in the rough 
impression, and three more long blows to complete the 
forging. After the last blow the ram is stopped on the 
up-stroke atthe ‘‘short blow"’ position for the next forging. 


Short Stroke Control is but one of the many features 

of Chambersburg CECO-DROPS. These piston lift, 

gravity drop hammers are setting new standards in 

forge shop production. Lower operating costs, mini- ? 

mum down time, easy operation, wide range of (Above right) Dogin full stroke 

operations, extra safety; all add up to ‘more forging Stroke Contral 

per hour” the basis on which to judge the efficiency oS a 

of a Drop Hammer. Write for Bulletin 11-L-0. 
ing dog in operating position. 


CHAMBERSBURG ENGINEERING COMPANY (ee SMT (Lower left) Button on treadle 


when depressed by o tor 
troke. hel ‘elease 


CHAMBERSBURG, PA. reverts to full stroke 


Builders of THE IMPACTER 


IN 


; 
THE HAMMER BUILDERS | 
4 
MACHINERY, August, 1953—303 4 


Product Directory 


Designed and built by Lake Shore 
Engineering Company of Iron Moun- 
tain, Michigan, this boom-mounted 
cargo winch is operated by Cone- 
Drive gears. Advantages include: 
ability to take shock loads, long-life, 
dependability, and unusual com- 
pactness. 


Although a 20:1 ratio Cone-Drive 
gearset of only 7-inch center distance 
is used, this compact gearing pro- 
vides a 27.7 mechanical horsepower 
rating at 1150 worm r.p.m. 


No wonder leading producers of 
hoists and winches are turning more 
and more to standard Cone-Drive 
double-enveloping gears. 


7171 McNichols Rood. 


Detroit 12. Michigan 
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Wesson Woodward Heights Bivd., 

Ferndale 
z Tool, "24000 Lakeland Bivd., Cleve- 
land 23,’ Ohio. 


BROACHING MACHINES 
Broach & Mch. Co., Ann Arbor, 


ic 
Cincinnati Milli Co., Cincinnati, Ohio. 
Colonial Broach Co., P. O. Box 37, Harper Sta., 
Detroit, Mich. 
Consolidated Mch. T ochester, N. Y. 
Foote-Burt Co., 1'300°S St. Ave., Cleveland 


8, Ohio 
Lapointe ‘Mch. TI. Co., Tower St., Hudson, 
Nationol Broach & Poe a Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 
Oil ear Co., 1560° W. "Pierce St., Milwaukee 4, 


Wilson R., Bae | Main St., Buffalo, N 
Zagar Too 24000 Lakeland Blvd., 


BRONZE 


American Brass Co., Waterbury 20, 

Bunting Brass & Bronze £o., Spencer Carl- 
ton Aves., Toledo, 

Chase Brass & Copper _Co Co, Inc., 1949 Rodney 
St., Waterbury 

Johnson Bronze Co.. New "Castle, Pa. 


BRUSHES, Industrial, Wire Wheel, Etc. 
Osborn Mfg. Co., 5401 Hamilton Ave., Cleve- 
land, Ohio, 


BUFFERS 
Black & Decker 
Delta Power Tool Div., a Mfg. ©. 
614G Lexington Ave., Pittsburgh 8, 


E. Penna. Ave., 


Co., 414 E. Gardner Se: 
Beloit, Wis. 
Hammond Machinery Builders, PP 1600 


Douglas Ave., Kalamazoo 54 ich. 
Standard Electrical Tool Co., b4ge-90 River 
Rd., Cincinnati 4, Ohio 
Thor Power Tool Co., po Hil. 


BULLDOZERS 


Ajax Mfg. Co., Euclid, Cleveland 17, Ohio. 
"Paiddoc Steel Foundries, Elmes Engrg. Div., 


and Tennessee Ave., Cincin- 


Con 

Lima-Hamilton Philadelphia 42, 
Eng: + Co., 
Hufford Machine 1700 E. 

Ave., El Segundo, C 


Lone Ge Engineering Kenmore Station, 
uffalo 

Watson-stillman Div. H. K. Porter Co., 
Inc., Roselle, N. J. 


BURS 
See Files and Burs, Rotary 


BUSHINGS, Brass, Bronze, Carbide, Etc. 


Adamas Carbide Corp., 999 South 4th St., 
Harrison, 
Boston oor Works, 3200 Main St., North 


Quincy, Mass. 
Bunting brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, io. 
Haynes Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42nd St., New York 
Johnson Bronze Co., New Castle, Pa. 
Kennametal, Inc., Latrobe, Pa. 


BUSHINGS, Hardened 
Danly Machine Specialties, Inc., 2107 S. 52nd 
Ave., Chicago i. 

Corp., 1200 Oakman Bivd., Detroit 
Leland-Gifford Co., 1025 Southbridge ‘St., 
Worcester, Mass. 

U. & Steel Co., Inc., 436 7th Ave., Pittsburgh, 
‘a. 


BUSHINGS, Jig 
Inc., 31780 Groesbeck Hwy., 


excel 1200 Oakman Bivd., Detroit 
Universch Engrg. Co., Frankenmuth, Mich. 


CABINETS, Tool 


Co., 5200 W. Armstrong 
1CQgo, 


on page 306) 


‘ 
with 
| wt ——  Cone-Drive Gears 
4 
ONE-b# RIVE GE 
ENVELOPING GEAR SETS & SPEED REDUCERS 


.. With TYCOL lubricants on hand! 


A Cutting Oil with a ‘Delicate’ Touch! Screw threading to 
fine tolerances is the acid test of any cutting oil... one reason 
why we ask: can your present oil measure up to Tycol Angrove 40? 
Take the customer who was threading 34” standard threads 
on 303 Stainless ... with thread extending to the head... and 
the overall job calling for an extremely fine finish. The best of the 
competitive oils used yielded only 600 pieces before serration and burring 


appeared, necessitating regrinding the chaser. Tycol Angrove 40 Boston * Charlotte, N.C. * Pittsburgh 

produced some 4,500 pieces with no defects apparent under Philadelphia ¢ Chicago © Detroit 

magnification ... and with no regrinding of the chaser throughout i Tulsa ¢* Cleveland * San Francisco 
the entire run! If you can’t top this — contact your local Tide Water Torunto, Canada 


Associated office for further information! TID E | WATER 
Over 300 Tycol industrial lubricants are at =f As SOCIATED 


your disposal . . . engineered fo fit the job! ae tay OIL COMPANY 
REFINERS AND MARKETERS OF VEEDOL... THE WORLD'S MOST FAMOUS MOTOR OIL dT BATTERY PEACE NEW YORK GA HY 
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Product Directory 


JOHNSON GP 
BEARINGS 


These GP (General Purpose) Cast 
Bronze Bearings run from 4" to 
1D, 213 1D-OD combinations, up to 
21 lengths of a given size. 


é : JOHNSON 
LEDALOYL 
BEARINGS 
Powder Metallurgy Ledaloy! 


Self Lubricating bearings in 
plain, flanged and self- 


JOHNSON EM 


aligning types. 
BEARINGS JOHNSON 


all popular motors. 
Equol to or better than 
original bearings. 


BRONZE BARS 


Cored, solid and hexagon 
bors, 13 inches long. All 
except hexagon bars com- 
pletely machined 1D, OD 
and ends. 


BABBITT METAL 


e Tin base and lead-base 
Bobbitt in 7 pound bars. 


Over JOHNSON 
200 GRAPHITED 
BEARINGS 


Cast Bronze Graphited Bearings provide 40 to 


H 45% hit tact with shaft, for applica- 
Write for ‘difficult lubricate, or where ordinary 
catalog lubricants may damage goods in process. 


JOHNSON BRONZE COMPANY « « ® 520 South Mill St., New Castle, Pa 
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CALIPERS 
Ames, B. C., & Ce. (Dial), Waltham 54, Mass. 
Brown & Mfg. Co., Providence, R. |. 


Homestrand, inc., Larchmont, N. Y. 
Lufkin "Rule Co., Hess Ave., Saginaw, Mich. 
Millers Falis Co., Greenfield, Mass. 
"Con Win, 500 Lafayette St., 


Starrett, The L. S Athol, Mass. 
Taft-Peirce Mfg. R. 1. 


CAM CUTTING MACHINES 
Cus oe. 405 Lexington Ave., New York 17, 


Fellows Gear Shaper C ingfield, Vt. 
Frew Machine Co., 121 Loray $t., Philo- 


Pa. 
New ngland’ Mch, & Tl. Co. — Conn. 
Pratt & Whitney, wee Hartford 1, Conn 
Sundstrand Machine Tool Co., 2531 11th St., 


Rockford, Ili. 

CAM MILLING AND GRINDING 

Landis Tool Co. 

New E Battin, Conn. 


Orban, Con Inc., Be East 42nd St.. 
we Products Corp., 1328-30 Clark St., 


Rowbottom St., Water- 
ville, Waterbury, C 


CAMS 
Eisler Engrg. Co., Inc., 760 S. 13th, Newark 3, 
Hartford Special Mchry. Co., 287 Homestead 
Hartford, Conn 
Mch. Co., 3930-44 W. Harrison St., 


"Chicane, 
owbottom Machine Co., Sheffield St., Water- 
ville, Waterbury, Conn. 


CARBIDES, TANTALUM, 
TITANIUM AND TUNGSTEN 
Adamas 5 Carbide Corp., 999 South 4th St., 
Allegheny Ludium Stee! C ttsburgh, Pa. 
Carbo! oy Dept., General Electr “yy Ce Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 
Firth Sterling, | Inc., 3113 Forbes ‘St., Pitts- 
burgh 30 
Super Tool Co., 21650 Hoover Rd “Detroit 13, 
Co., 1220 Wi 
Co. 122 ‘oodward Heights Bivd., 
Wesson Metal Cor, Lexington 


Willey's ‘ool Co., W. Vernor 
Hwy., Mich. 


CASEHARDENING FURNACES 
See Furnaces, Heat-Treating. 


CASTINGS, Aluminum, Brass, Bronze, 
Magnesium, Etc. 
eg og Co. of America, Oliver Bidg., Pitts- 
Bethchun 2 Steel Co. (Brass and Bronze only), 
Bunt ng Bras Bronze Co., Spencer and Carl- 
on Aves Ohio. 


CASTINGS, Die 


— Co. of America, Oliver Bidg., Pitts- 
burg! 

American Brass Co., W Conn. 
Madison-Kipp Corp. Wis. 


CASTINGS, Iron 
0., Prov’ 

Hansell-Elcock Co., 485 W. 23rd Place, Chi- 

Link-Belt €o., '180 W. Duncannon Ave., Phila- 
deiphia 20, Pa. 


CASTINGS, Steel, Alloys, Etc. 
All Ludi tee! 

Birdsbor Steel Fdry. & Mch. Sag ‘Birdsboro, 
Tool Co., 14400 Woodrow Wilson, 


Stellite Union on Corbide & Carbon 


orp., 3 
Lebanon esi Lebanon P. 

Steel co Columbia Steel Co., Div., 


(Continued on page 308) 
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BIGGER THAN MINUTE 


The tiny grinding grit is the start of an entirely new approach to 
grinding wheels. Years of research by Cincinnati Milling has con- 
firmed that the grinding process is a true metal cutting process. 

Here is the starting point of development of the grinding 
wheel as a true cutting tool. Cincinnati Milling has developed 
and tested CINCINNATI GRINDING WHEELS over a 
period of several years as true cutting tools forming true chips. 

Available to you is a field organization of trained machinists 
who know grinding and grinding machines as well as grinding 
wheels. For a demonstration on your own machines of how to 
get the most out of CINCINNATI GRINDING WHEELS, 
write, wire or phone Cincinnati Milling Products Division, The 
Cincinnati Milling Machine Co. Or, if you prefer, write for the 
free booklet “A New Concept In Grinding Wheels.” 


TINY GRINDING GRITS—so small 
< they will fit within the space 
marking one minute on the face 
of a small watch—are start of 
entirely new concept that led to 
Cincinnati Grinding Wheels. 


RESEARCH GRINDING problems have “g.< 
from the grinding of surgical sutures .004” 
in diameter to steel mill rolls 60” in di- 
ameter. 


GROUND SURFACE OF SAE 3145 steel showing 
partially formed chip (A) and groove (B) 
in workpiece from which material of chip 
was removed. 


= 


SPECIAL WORKPIECES shown in picture 
above, are used by machinist of the re- 
search department to compare wheel per- 
formance on a centertype grinder. 
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CEMENT, Disc Grinding Wheel 
We foes Corp, 333 Nassau Ave., Brooklyn 


CENTERING MACHINES 


Consolidated Mch. Tool Corp., Rochester 
Espen-Lucas Machine Works, Front St. gt 
Girard Ave., Philadelphia, Pa. 

1200 kman Blvd., Detroit 


Jones & Lamson Mch. Co., Springfield, Vt. 

Seneca Falls Mch. Co., Seneca alls N. Y. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 

troit 7, Mich. 

Be Sundstrand ‘Machine Tool Co., 2531 11th St., 
Rockford, Ill. 

Triplex Machine Tool Corp., 75 West St., New 
York 6, N. Y. 


CENTERS, Lothe 


Aine Carbide Corp., 999 South 4th St., 
arrison, 
Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 
Chicago-Latrobe Twist Drill Works, 411 
Ontario St., Chicago, Ill. 
Eclipse Counterbore Co., 1600 Bonner Ave., ° 
erndale, 
Sterfing 3113 Forbes St., Pitts- 
rg 


Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 
Haynes Stellite Div. st Ney Carbide & Carbon 


No. 3X 
HEAT-TREATED 


Metal Carbides Corp., Yours stown, Ohio. . 
Morse Twist Drill Hi ‘Mch. o., New Bedford, 


Mass. 
ey a Co., 1903 Rockwell St., Chi- 
South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, 
Co., 3950 Chester Ave., Cleve- 
fons Super_f Tool Co., 21650 Hoover Rd., Detroit 13, 


Union Twist at! Co., Athol, Mass. 
Wesson Co., x 0 Woodward Heights Bivd., 


This higher-priced alloy steel can save you money! 40600 Plymouth Rd, 


Plymouth, Mich. 
“B” No. 3X heat-treated bars offer many production economies, F& Leal 
even though machined at about ths the speed of annealed bars. yr 


They are supplied to your desired physical properties, and can be North 
= machined more easily than standard heat-treated bars with equiv- Linke Belt’ C Co., 220 S. Belmont Ave., Indian- 
alent properties. The expense of scaling, distortion, straightening, Ohio’ Gear” Co., 1333 E. 179th St., Cleveland, 
and often grinding, are eliminated — as well as the cost of extra Philadel bg & Works, Erie Ave. and G St., 
handling and heat treating of finished parts! 
7 CHISELS AND CHISEL BLANKS 


: Although the cost is a little more than for ordinary annealed Bethlehem Steel Co., Bethlehem, Pa. 
stock, a trial order will convince you of the true economy of [im See ee vem OO 6 E. 44th St., 
HY-TEN “B” No. 3X heat-treated bars! Just call your nearest cigs Di head Hal it Co, $125 Clinton 
Thor 


WL representative. Power Tool Co., Aurora, Ill. 


CHUCKING MACHINES 

& Inc., Ft. W. 9th St., Cleve- 

Bulla d Co., Brewster St. 2, Conn. 

Gisholt Machine 1245 E. Ave., 
ison 
& DeLeeuw Mch. Co., (Multiple Spindle), 


Kennsington, Conn. 
Heald Machine co. 10 New Bond St., Wor- 


6, 
nm Mch. Co., 160 Clinton St., 
Soringfig eld. vt. 
National Acme Co., atiple Spindle), 170 E. 
131st St., Cleveland, 
Potter & Johnston Co., Newport Ave., 


Pawtuc 
Sundstrand "Meh, Tool Co., 2531 St., 


Write today for your FREE COPY of the 
Wheelock, Lovejoy Data Book, indicating your 
title and company identification. It contains com- 
plete technical information on grades, applica- 
tions, physical properties, tests, heat treating, etc. 


Rockford, 
Warner & Co., 5701 Carnegie Ave., 
Cleveland 3, io. 


CHUCKS, Air Operated 
Cupenan Chuck Co., Windsor Ave., Hartford 2, 
onn, 
Products, 816 W. 50th St., Minneapolis 
Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 
Hufford Machine Works, Inc., 1700 E. Grand 
Ave., El Segundo, if. 
ansport Co., Inc., 810 Center 
Mead P Sects Co., 4114 North Knox Ave., 
icago 4 
Schrader aoe hs Son, A., 470 Vanderbilt Avenue, 


Skinner Chuck Co., 344 Church St., New 
Conn. 


HY-TEN 


ar Tool, Inc., 24000 Lakeland Bivd., Cleve- 


and Cleveland « Chicago Detroit 
138 Sidney St, Cambridge 39, Mass. Ballale Cincinnati “(Continued on page 310) 
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Mullins Steel Ao/df/o Process 


made this part in one piece 


This torsion shell, used in a tandem-axle assembly 
by a leading truck manufacturer, was made in one 
piece by Mullins Steel KoLDFLO* Process. 

This process cut production cost by eliminating 
such costly operations as machining, heat-treating 
and grinding after the bottom had been welded in. 
Mullins Steel Ko_tpFLo Process makes a wide 
variety of other products formerly made by more 
expensive casting, forging and machining processes. 


Mullins Steel Koldflo Process 


produced this torsion shell in one piece with integral leak- 
proof bottom. The shell, used in the axle assembly of a large 
manufacturer, comes from the presses with the smoothness, 
hardness and precision required. Concentricity between in- 
side and outside diameter was held to 0.010-inch. All these 
features are acquired in the Mullins Steel KOLDFLO 
Process from low-carbon steels. 


Send today 
for your free copy of 


“Product Design Guide.” 


... cut production costs! 


The Mullins Steel KOLDFLO Process is completely 
and exclusively different from any other extrusion 
process. The finished products come from the presses 
with smoothness, hardness, strength and precision 
required, and all of these features are acquired in 
tHe process using low-carbon, low-cost steel. 

A description of the KoLDFLO Process can be 
found in our “Product Design Guide.” This Design 
Guide will be valuable to executives, engineers and 
designers in studying the cost-saving possibilities of 
this process 


Old Way 


This torsion shell was formerly made from cold-drawn 
seamless steel tubing which involved expensive processing 
before it could be used in assembly. The tubing had to be 
machined, heat-treated and ground after the bottom had 
been welded in. 


Koldflo Division MULLINS MANUFACTURING CORPORATION 


SALEM, OHIO 


*KOLDFLO is a trade-mark of Mullins Manufacturing Corporation 
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CHUCKS, Collet or Split 
See Collets 


CHUCKS, Diaphragm 
Van Norman Co., 2640 Main St., Springfield 7, 


oodworth, N Co., 1300 E. Nine Mile Rd., 
Detroit 


CHUCKS, Drill 


Erickson Tools, Div. coichoen Steel Co., 2309 
Hamilton, Clevela 
Ettco Tool Co., Inc 592 lohneon Ave., Brook- 


lyn, 
Jacobs ‘o., West Hartford, Conn. 
McCrosky Tool Corp., 1938 Thomas St., Mead- 
Inc., 205 East 42nd St., 


ork 17, N. Y. 
Scully-Jones “& Co., 1903 Rockwell St., Chi- 
cago, 
kinner Chuck, Co., 344 Church St., New 
ritain, 
Standard Tool Co., 3950 Chester Ave., Cleve- 


Whitman & 40600 Plymouth Rd., 
Plymouth, M 


CHUCKS, Full Floating 
Erickson Tools, Div. Erictwon Steel Co., 2309 
Hamilton, Cleveland, 
Ave., Stapleton, were, 
Gisholt. Mch. Co., Madison 10, 
1903 Rockwell St., Chi- 


Co., Frankenmuth 2, 
KELLER Air Tools 
engineered to industry CHUCKS, Gear 
Horton, E., & Son Co., Windsor Loc 

Some of the toughest jobs in Weedworth, N. 0., 1300 E. Nine katie Red, 
industry suddenly become easy te 
when Keller Ratchet Wrenches CHUCKS, Lathes, Etc. 
go to work. They are the only Buck T Tool Co., 220 Schippers La., Kalamazoo, 


successful power ratchet ch 

wrenches ever devised (air OR ~d Windsor 
electric) , and they have elimi- Tools, Div. Steel 2309 
nated some very tiresome jobs. rat Ohio 


For instance, on the automo- 


bile assembly line shown above, E., & Son Co. jon. 
where a Keller Ratchet Wrench Lathe & Grinds, Inc, 
is used for attaching the accel- Scherr, George, Se. ine 200 Lafayette St., 
erator pedal. Skinner Chuck “Co., 344 Church St., New 
rita on 

Bend Lathe Works, Inc., 425 E. Madison 

South Bend 

e standord To Tool Co., 3950 Chester Ave., Cleve- 


land, 
by Warner & ‘Seroney Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio. 


fignioning Zagar nc. 24000 Lakeland Bivd., Cleve- 
hard-to-reach nowt 


Keller Ratchet Wrenches CHUCKS, Magnetic 
Brown & Sharpe Mfg. Co., Providence, R. |. 
nuts Reaches i Hanchett ‘ig Mich 
eaches into 
won Peirce Co., Woonsocket, 
close quarters Wal Iker, “inc., Worcester, Mass. 


fits over hydraulic on Skinner Chuck Co., 344 Church St., New 
tubing and piping ‘s Britain, Conn. 


Reduces operator CHUCKS, Quick Change and Safety 


fatigue Clarkson, Inc., 320 Ontario St., Toledo, O. 
Can be used with Erickson Tools, Div. Erickson Steel Co., 2309 

built-in or detachable Qodf Errington Mechanical Laboratery, 24 Norwood 
sockets Simple operating Ave., Stapleton, S. I., N. Y. 

mechanism Jarvis, Charles L., Co., Middletewn, Conn. 

a: McCrosky Tool Corp., 1938 Thomas St., Mead- 

ville, 


National Tool Co., 11200 Madison Ave., Cleve- 
land, Ohio. 


Keller Tool Company, Grand Haven, Mich. Seully-Jones, & & Co., 1903 Rockwell St., Chi- 
Please send me additional information and 

specifications on the Keller Ratchet Wrench. Engineering 


Name. Title, CHUCKS, Ring 
Gardner Mch. Co., Div. Landis Tool Co., 414 E. 
Gardner St., Beloit, Wis. 


CHUCKS, Tepping 
Errington Mechanical Leboratery, 24 Norwood 
Ave., Stapleton, S. |., N. Y. 
(Continued on page 312) 


Open-end design Light weight CHUCKS, Power Operated 
d balance 


City 
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FOR YOUR 
HIGH-SPEED 
DRAW JOBS 


These features tell the story — 


. © Adjustable Pressure and stroke on main ram, blankholder, 
and cushion. 
® Main ram pressure and/or position reversal provides 
maximum protection to press and dies. 
® Main platen and blankholder platen can be tied together 


for single action operation. 
"Totally enclosed platform pro- 


tects maintenance 
working on press as well 
operator below 


Rodial piston type variable 
delivery pumping with electric | 


Press frame pre- to 


—_150% of maximum press ton- 
nage to insure-ti and 


mechanical knock-outs 

guides for main ram platen | The WATSON ~STULIMAN 

and blankholder platen le 

— yO) 

Ejector shut-off valve} | 450 Ton Double-action Press 

one xO Here is versatility, rugged, trouble-free construc- 

pressure gauges | 4 — i(6s tion, economy of operation and safety all in one 

Main ram pressure adjustment | Q% press. 

Inching control conveniently | + bt Why don’t you cash in on the century-old experi- 

located for operator 5 ear ence of Watson-Stillman engineering . . . write or 

Manual and single-cycle auto- | _+~ | | | | / call our representative in your area. You'll be 
matic control, Adjustable pres- KW years ... and dollars... ahead when you do! 


sure and/or position return 
with guided csr ws 
THE WATSON-STILLMAN COMPANY 


DIVISION OF H. K. PORTER COMPANY, INC. 
161 ALDENE RD., ROSELLE, NEW JERSEY 


W-S “Completeline” Hydraulics... The Shortest Distance From Production to Profits 
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Rams act thru deep bronze 
throat bushings packed with 
chevron type self sealing pack- | 
Slots for future installation jof 
J 
». 4 


Homestrand, N. 

Jacobs Mig. Co est Hartford, 

MeCrosky ‘ool 1938 Thomas St., Mead- 
ville, 

Procunier “Safety Chuck Co., 18 S. Clinton St., 
Chicago, Ill. 

Scully-Jones ; & Co., 1903 Rockwell St., Chi- 


Skinner Chuck Co., 344 Church St., New 
Britain, Conn. 


CIRCUIT-BREAKERS 


General Electric Co., Schenect 
Westinghouse Electric Corp., 30, “Pa. 


CLAMPING APPLIANCES FOR 
MACHINE 


Neise, Karl A., Dept. > 
Standard Shop Shop Equi Inc., 8299 W. 

Tinicum Ave., Philadelphia, Po. 

wortz Tool Products Co., Inc., 13330 Foley 

Ave., Detroit, Mich. 

CLAMPS 
Armstrong Bros. Tool Co., 5200 W. Armstrong 

Ave., Chicago, Ill. 
Brown & Sharpe Mfg. Co., Providence, R. |. . 


Danly Mch. es, Inc., 2107 52nd 


Ave., Chic ul. 
DoAll €o., Lour Laurel Ave., Des Plaines, Ill. 
Lufkin Rule Co., Hess Ave., Saginaw, Mik 
Specialties Co., 4114 N. Knox Ave., 
41, Wi. 
Rivett ae he & Grinder, Inc., Brighton, Boston ‘ 


35, 
Standard Shop Equipment Co., Inc., 8299 W. 
Tinicum Ave., | Philadelphia, Pa. 


Athol, Mass. 
Swartz ‘Tool Prodiits Inc., 13330 Foley 
Ave., Detroit, 


CLEANERS, Chemical, for Metal 


ster S' ridgeport 
Products, Inc., Rector St., New York, 


CLUTCHES 
Clearing, Men, Corp., 6499 W. 65th St., Chi- 


Co., Inc., 25 Main St., 
Ansonia, 

rome rag Co. 2 23609 Hoover Rd., Van Dyke, 

Link-Belt Co., 300 West Pershing Rd., Chicago 

Lipe-Rollway Corp., 806 Emerson Ave., Syra- 
cuse, 

Rockford Clutch Div. Corp., 410 


Catherine St., Rockfor: 
Twin Disc Clutch Co., St., Racine, 


COLLARS, Safety 
Line tet Co., 220 S. Belmont Ave., Indian- 


apolis 
Standard Pressed Steel Co., Jenkintown. Pa. 


COLLETS 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Erickson feo. Div. Erickson Steel Co., 2309 
Hamilton, Cleveland, 

Gisholt Mch, Co., 1245 E. "Washington Ave., 
Madison 10, Wis. 

es ty Bros., Inc., 1418 College Ave, Elmira, 


FREE 
ON 
REQUEST 


New Britain Mch. Co., New Britain-Gridley 
Here are the answers to most of your questions as to prott'& \Britain, Conn; 
what “ONE-TWO-THREE” means in describing this "Grinder, inc, Brighfon, Boston 
Machines by Goss and De Leeuw. You'll be interested not 
only in the revolutionary design of the machine itself, but 
also in its extraordinary performance—and how it is possible Zopar Tool, Ine 
to handle from one to three operations—in sequence or 
COMPARATORS 


simultaneously without changing set up. See Gages, Comparotor. 
rator. 


COMPARATORS, Optical 
DoAll Co. ed Laurel Ave., Des i. 
Jones iKeda k Co. Rochester, ve 
ones amson Mch. Bat 
York 12, 


COMPOUNDS, Cleaning 


Houghton, E, F., & Co., 303 W. Lehigh Ave., 
Philadelphia, Pa, 
o- te Products, Inc., 19 Rector St., New York, 


(Continued on page 314) 


Get this interesting, informative Bulletin NOW— 
by merely asking for it. 


GOSS and DELEEUW 
MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 
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Picture of production dollars being saved! 


Type | for Sheet and Stainless 
Steel 


Type 23 for Die-Castings 


Type 25 for Plastics 


Reliance “THREAD-CUTTING” Springtites and Sems 
reduce cost ... cut assembly time... 


in metal and plastics parts fabrication 


Here are quality fastenings that completely 
eliminate the need for tapping operations in 
your fastening assembly production. With Reli- 
ance “thread-cutting” Springtites and Sems, you 
drill the hole, drive the screw, and your bolting 
operation is completed. This easy, fast, 1—2 
operation also gives you perfectly mated thread 
in the material, keeps bolted assemblies tighter— 
longer! And, with the additional savings effected 
by Reliance pre-assembled spring lock washers on 
“thread-cutting” bolts or screws, you reduce costs 
in both machining time and final assembly time. 
There are Reliance “thread-cutting” Springtites 
and Sems for every standard material (see above 


right) .. . and they can be supplied as “thread- 
cutting” screws (without pre-assembled spring 
lock washer). Test these “cost-cutting” fasten- 
ings in your plant today without obligation by 
writing for samples of the type of Reliance 
“thread-cutting” Springtites and Sems that fit 
your production requirements. 


SEND FOR FREE ENGINEERING DATA 


There’s a complete engineering folder avail- 
able on Reliance “thread-cutting” Spring- 
tites and Sems that provides screw sizes 
available on all types and important thread 
and point data. Simply request Engineering 
Folder S-49A on your letterhead today. 


MANUFACTURING COMPANY 


RELIANCE DIWISION 


OFFICE and PLANTS: 507 Charles Ave. S.E., MASSILLON, OHIO 


Co @Q 


Springtites & Snap & Retaining Special Steel Spring Lock Hor-Fas-Ner 
Some Rings Washers 


New York ° Cleveland °* Detroit * Chicago * St. Lovis * San Francisco 


SALES OFFICES: Montreal 
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Another Cleveland Desig 
to Speed Production! 


This Cleveland Model E-24 has been on the job day in and 
day out since July 1949. With one stroke of the machine it 
completes 2 pieces—Core drilling, countersinking and Tapping 
34-10 Thread in Malleable Iron Castings. 

It is another example of how production can be speeded up 
and costs reduced when you bring your production problems 
to Cleveland. Cleveland engineers can design a machine for 
you that will cut costs by combining several operations. And 
when you get a “Cleveland” you get all the proven advantages 
of the famous lead screw design that means more perfect 
pieces per hour. 

Whatever operations you require... Core Drilling... 
Reaming ... Tapping... Threading ... Chamfering . . it 
will pay you to call Cleveland. 


Write today for Catalog No. MA-83. 
THE CLEVELAND TAPPING MACHINE CO. 


A Subsidiory of AUTOMATIC STEEL PRODUCTS, INC. 
CANTON 6, OHIO 


laad 


ew 
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COMPOUNDS, Cutting, Grinding, Metal 
Drewing, Etc. 
om 3 Service Oil Co., 70 Pine St., New York, 


Gulf Oii Corp., Gulf Bidg., Pittsburgh 30, Pa. 
E. F., & Co., 
ia, Pa. 
& Mch. Co.. 
Ave., Detroit 2, Mich. (Broachi 
a * Products, inc, 19 Rector St., 


Sinclair Refini Co, 630 Sth A 
Standard Oil (indiana) 910 


Ch il. 

St at. 4: 4 ao Co., Ltd., 2739 S. Troy St., 

Sun Oil Co., 1608 Walnut St. Philadelphia, Pa. 

Texas Co., 135 E. 42nd St., New York, Y. 

Tide Water Associated oi Co., 17 Battery 
Place, New York, N. Y 


COMPOUNDS, Resin and Molding 


Div., Union Carbide & Carbon 
0 E. 42nd St., New York 17, N. Y. 
Electric Co., Schenectady 5, N.Y 


COMPRESSORS, Air 
Chicago Pneumatic Tool Co., 6 E. 44th St., 


York, N. Y, 
Ingersoll-Rand Co., Phillipsburg, N. J. 


CONTOUR FOLLOWER 


Tuscan | Follower Machine Co., 8259 Liverneis 
Alaska Aves., Detroit, Mich. 


CONTRACT WORK 


Arter Grindi Mch. Co., 15 Sagamore Rd., 
Worcester 5, Mass. 
ee Mch. Co., "64 State St., Cambridge, 


Columbus Die-Too!l & Mch. Co., 955 Cleveland 
Ave., Columbus, Oh 
Olefendort Gear Corp., 920 N. Belden Ave., 


N. 
Eisler “Engrs. Co., ‘Inc., 760 S. 13th, Newark 3, 


Felle Gear Shaper Co., ingfield, Vt. 

Gornam “Tool 14400” Woodrow Wilson; 
Detroit, Mich. 

_Mehwy. Co., 287 Homestead 

Hill Acme Co., 1201 W. 65th St., Cleveland, 


Minster Machine Co., Minster Ohio. 
Morse Twist Drill & Mch. Co., New Bedford 


ass 

Mummert-Dixon Co., eve 

Co., 170 E. St., Cleve- 
Rivett Lathe & Grinder, Inc., Brighton, Boston 


Rocktord M Meh Tool Co., 2500 Kishwaukee St., 

ock 

Corp. Springfield ‘on, Ohio. 
Ss. 285 North” St., 


Machine Corp., Stenton Ave, and 
Louden St., Philadelphia, Pa. 
CONTROLLERS 
Allen-Bradley Co., 1326 S. 2nd St., Milwaukee, 
s, 
General Electric Co., Schenectady 5, 
lestinghouse Electric Corp., Pa. 
CONTROLS, THERMO 
—ah Inc., 306 Sussex St., Harri- 
son 


CONVEYORS FOR DUST, CHIPS, ETC. 


Barnes Drill Co., 814 Chestnut St., Rockford, Ill. 
Link-Belt Co., 300 W. Pershing Rd., Chicago 9, 


COOLANT SEPARATORS 
See Separators, Oil er Coolant 


COUNTERBORES 


Corp., 999 South 4th St., 
jarri 
~ Co., 133 Sheldon St., Hartford 2, 


Beloit, Wis. 
‘al Electric. Co. 


land, 
Co., 1600 Bonner Ave., 
ich. 
“8 ‘tore. 1200 Oakman Bivd., Detroit 
Firth Sterlir Inc., 3113 Forbes St., Pitts- 
, Pa, 
Gairing raat Co., 21225 Heever Rd., Detroit 
am Teo 14400 Weodrow Wilsen, 


Detroit, 
( ro on page 316) 
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3 Chicago-Latrobe T 
4 


TAKES THE GRIND 
OUT OF GRINDING! 


That's rit! The CP Steel Clad Grinder takes the 
continuous beatings of heavy industrial usage right in its 
stride—and with practically no time out for maintenance. 
Spindle and motor housing are of lightweight steel 

clad construction for longer life and ease of handling. Constant 
speed governor and a new, larger horsepower air motor 

holds wheel at most efficient cutting speed—from no load 

to full load, cuts grinding time—takes the grind out of 

grinding! Available in five sizes from 4” to 8” grinders 


and many of the parts are interchangeable between sizes. 
Write for Catalogue 564, Chicago Pneumatic Tool Company, 
8 East 44th Street, New York 17,N. Y. 


Chicago Pneumatic 


PNEUMATIC TOOLS * AIR COMPRESSORS * ELECTRIC TOOLS © DIESEL ENGINES * ROCK DRILLS * HYDRAULIC TOOLS * VACUUM PUMPS + AVIATION ACCESSORIES 
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Zagar evolves best 
# method for drilling 
383 holes in header 
plates and manifold 
B for liquid - to - liquid 
heat-exchanger. Pho- 
tographs by courtesy 
of UNITED AIRCRAFT 
PRODUCTS, INC., 
Dayton, Ohio. 


The job: to save most time and money in drilling 
365 holes .200 diameter and 18 holes 5/16” diam- 
eter. Zagar engineered drilling licked it. 


® You, too, can profit from the often demonstrated ability of 
Zagar gearless drillheads to drill hundreds of holes at one 
pass. Zagar’s engineered drilling permits record-breaking 
performance without drill breakage. Used alone or combined 
into 4-post machines, Zagar gearless drillheads drill any 
material and any size hole on all centers as close as twice 
the drill diameter. No application is too difficult for Zagar 
standard machines 16”, 24”, 32” and 40”, or for special 
machines to fit your needs exactly. All this, at a new low 


cost of tooling. 


Ask for Zagar Catalog “M-8". 


ZAGAR TOOL, INC. 


24000 LAKELAND BLVD. 


— 
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CLEVELAND 23, OHIO 


FOR: INDUSTRY 
d SPECIAL MACHINERY 


H Stellite Div., Union & Carbon 
orp., 30 E. 42nd St., — 

Kennametal, Inc., Latrobe, 

National Foo! Co., 11200 Ave., Cleve- 
| 

National Twist Drill & Tool Co., Rochester, 


Mic! 
Pratt t Whitney, West Hartford |! 
Seully-Jones, & 903 Rockwell Chi- 
o, 
Stondard tool Co., 3950 Chester Ave., Cleve- 
stavett The Athol, 


Super Tool Co., 21 $90 Hoover Detroit 13, 


ssa Twist Drill Co., Athol, Mass. 

Whitman & barnes, 40600 Plymouth Rd., 
Piymouth, Mich. 

willey's Feet 1340 W. Vernor 

Hwy., Detroit 1, 


COUNTERSHAFTS 
Standard Pressed Stee! Co., Jenkintown, Pa. 


COUNTERSINKS 

Ontario St., 

Drill co. 1242 E. 49th St., 
Clevel Ohio 

Eclipse Counterbore Co., 1600 Bonner Ave., 
Ferndale, Mich 

Ex-CellO | Corp., 1200 Oakman Bivd., Detroit 


Gairing Tool Co., 21225 Hoover Rd., Detroit 


Mic 
Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich, 
Greenfield Tap & Die Corp., Greenfield, Mass. 
ye ‘Carbide & Carbon 
orp 


w York, 
Morse 1 twist Orit” & Mch. Co., New Bedford, 
National Twist Drill & Tool Co., Rochester, 


Mich. 
Peck, Stow & yee 1933 Southington, Conn. 
Scully- Jones, Co., 1903 Rockwell St., Chi- 


standar td "tool Co., Chester Ave., Cleve- 
super ol Co., 21650 Hoover Rd., Detroit 13, 
Union Twist Drill Co., Athol, Mass. 


COUNTERS, Revolution 

Brown & Sharpe Mfg. Co., Providence, R. |. 
Millers Falls Greenfield, Mass. 

Starrett, The L. §. Co. Athol, Mass 
Veeder-Root, Inc., 20 Sargent st, Hartford, 


COUNTING DEVICES 

Starrett, The L. S., Co., Athol, Mass. 

r- Root, Inc., 20 Sargent St., Hartford, 
onn. 


COUPLINGS, Flexible 
Boston mag «f Works, 3200 Main St., North 


Farrel Co., Inc., 25 Main St., 


Ansonia 
Mfg. Co., 1140 W. Monroe 


mes D. Gear 
St., Chicago 7, i. 
Link-Belt Co., 220 S. Belmont Ave., Indian- 


polis nd, 
Philadelphia Gear Works, Erie Ave., and G St., 
Phitadeiphia, Pa. 
ar & Pump Co., Inc., 9248 Hudson 
Bivd., North Bergen, 
Electric Corp., Pittsburgh 30, 


COUPLINGS, Shaft 
Boston Gear Works, 3200 Main St., North 


incy, M 
o., Geor Mfg. Co., 1140 W. Monroe 

St., ‘Ch icago 7 i. 

Link-Belt sy 2045 WwW. Huntington Park Ave., 

Sier-Bath Gear & Pump Co., Inc., 9248 Hudson 
Bivd., North 

Southwestern fest Engrg. | Co., 117 Hollier, 


Sta Steel Co., Jenkintown, Pa. 


CRANES, Electric Traveling 


Cleveland Crane & E Ohi 
Morgan Engrg. Co., 


CUTTER GRINDERS 
See Grinding Machines, for Sharpen- 
ing Cutters, Reamers, Hobs, Etc. 


CUTTERS, Geor 


Brown 


(Continued on page 318) 
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UNITED AIRCRAFT chooses 
ey 


Stand a quarter on edge 
directly over the spot 


remove all the required metal 
on a TURBINE DISC; 


go through the automatic cycling — repeatedly; a 


your quarter will still be standing! 


| LAPOINTE 


Strokes of 100” to 180”, and broaching speeds up to 300 
fpm — and more — are available on this amazing new 
LAPOINTE machine. Complete details are given in our Technical 
Bulletin, sent promptly on request. 


ELECTRO-MECHANICAL DRIVE 
horizontal 


BROACHING 
MACHINE 


We eliminated vibration by the very 
weight and massiveness of this machine! 
Constant chatter or vibration at the 
cutting edge of any tool will materially 
shorten the life of the tool. Eliminate 
vibration and you multiply the life ... six 
times... eight... or even ten times! 


Ask for Bulletin $*R°H'E — 1 


7 

a 
here’s a test you can make ae 
where the BROACHING is inf 
| 
— 
| 
we 
| 
e 
|THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 
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ames 
WALTHAM Maes 


One of America’s largest and most 
famous mass-producers recently chose Ames as preferred source of 


supply for indicator gauges. 


The reasons behind this decision are the very reasons why you 
should standardize on Ames dial indicators and dial gauges: —the 
Ames “Hundred Series” indicators available in four sizes, fit 
every measuring requirement; they are accurate, sensitive, low 
in friction, yet are rugged and tough — give more on-the-job 
time. All Ames products embody latest design and 
highest-quality materials; they are manufactured 
by methods and machines that are exclu- 


sive with B, C. Ames Co. 


Ames 
Amplifying 


No. 26 


Ames 
Dial Depth Gauge 
No, 11C 


Dial a 
i icrometer 
= No. 317 of Catalog No. 58 
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...the preferred 
Dial Indicators 


Dial Comparator \ 


Send today for your free copy 


78 River St., Spring- 

Hanson-Whitney Co., Div. Whitney Chain Ce., 

Toot 2501 North Keeler Ave., 

Morse ody ‘brit & Mch. Co., New Bedford, 

National Broach & Mch, Co., 5600 St. Jean 
Ave., Detroit 2, Mich. (Shevi ng). 

National Tool Co., 11200 Madison Ave., Cleve- 


land, Ohio 
National Twist Drili & TI. Co., Rochéster, Mich. 
Pratt & Whitney, West t Hartford | 1, Conn. 


Shear-Speed Chem. Prod ; 
7125 E, McNichols Rd., Detroit 12, 


ich. 
standar ae d Sem Co., 3950 Chester Ave., Cleve- 
Union "Twist. Dritt Athol, Mass. 
Waltham Mch. Wks., Newton St., Waltham, 


Mass. 
Wesson’ Co., 1220 Woedward Heights Bivd., 
Ferndale, ‘Mich. 


CUTTERS, Keyseater 
Davis Keyseater Co., 405 Exchange St., 
Rochester 8, N. Y. 
Corp., 1200 Oakman Bivd., Detroit 
Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 
cee Cutters, 19326 Woodward, Detroit, Mich. 


Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


CUTTERS, Milling 

Apex Tool & Cutter Co., inc., 237 Canal St., 
Shelton, Conn. 

Atrax Co., Newington, Conn 

Barber-Colman Co., Rock St, Rockford, 

Beaver Tool & Engineering Corp. 1650 
Rochester Rd., Box 429, Royal Oak, - 

Brown & Shar, ‘Mfg. Co., Providence, R. 

Carboloy Dept., Generali Electric Co., Box 237, 
Roosevelt Park Annex, sg" 32, Mich, 

Clarkson, Inc., 320 Ontario St., Oo. 

Cleveland Twist Drill Co., St., 
Cieveland, Ohio. 

Douglas Tool Co., 2300 E. Nine Mile Rd., Hazel 
ark, 

Ex-Cell-0 Corp., 1200 Oakman Blivd., Detroit 


32, 
Firth Sterling, Inc., 3113 Forbes St., Pitts- 
Gairing Tool Ca. 21225 Hoover Rd., Detroit 
32, Mich. 


Gorham Tool ta 14400 Woodrow Wilson, 
Detroit, Mich. 

Gorton, George, Mch. Co., 1110 W. 13th St., 
Racine Ss. 

Hanson Whitney Co., Div. Whitney Chain Co., 

Haynes Stellite Div., & 
‘orp. New Yor A 

Mlinois a Works, 2501 North Keeler Ave., 


et ‘ailing Mch. Co., 2442 Douglas St., 


Lovejo Co., afield, Vt. 

v 

Morse @ Twist Drill & Mch. Co., New Bedford, 


National Too Tool Co., 11200 Madison Ave., Cleve- 
National Tat ota & TI. Co., Rochester, Mich. 


Tool Co. CO. ilford 
Onsrud Machine Works, inc., 3940 Palmer St., 
Chicago, Ill. 


Pratt & itney, West Hartford 1, Conn. 
Co., 1903 Rockwell St., Chi- 


er too ts, 21650 Hoover Rd., Detroit 13, 


i 
mg Co., 3950 Chester Ave., Cleve- 
Tomkins-Johnson Son Jackson, Mich. 

Union Twist Co. , Mass. 

Wesson Co,, Woodward Heights Bivd., 


Ferndale 
Willey’s Carbide’ Too! Co., 1340 W. Verner v 
Hwy., Detroit 1, Mich. 
CUTTERS, Rotary 
See Files & Burs, Rotary. w 
CUTTING COMPOUNDS 


Compounds, Cutting, Grinding, 
1c. 


CUTTING AND GRINDING FLUIDS 


Cimcool Div., Milling Mch. Ce., 


Cincinnati, 
Cities ‘service Oil ¢ Co., 70 Pine St., New Yerk, 


% 254 Ave., Des Plaines, Hi. 


corp., Gulf Bidg., Pittsburgh 30, Pe. 
( Continued on page 320) 
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Waltham 54, Mas, 

Mtgr. of Micrometer Di Gauges Micrometer Dial Indicators 


. . . whoever uses it in their 


production is a customer | 
or potential customer of oy. - 


NEW 


CARTRIDGE CASE PRESSES AT RIVERBANK ORDNANCE 


This installation of 36 H-P-M All-Hydraulic 
Cartridge Case Presses at the Riverbank Ordnance 
Plant, Riverbank, California will give you an idea of 
the important part pressure processing and H-P-M 
play in this phase of America’s defense program. 

Heavy-duty design, semi-automatic, accurate 
control and exceptionally fast, smooth, shockless 
operation are good reasons why so many H-P-M 
cartridge case drawing, tapering and heading 
presses are now working round-the-clock production 
all over the country. 

Whatever your pressure processing problem may 
be . . . it’s a good idea to talk it over with an 
H-P-M engineer. 


PRESS MFG. 0. 


| 
3 
{ 
1042 A, 
a 
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TUKON TESTER 
¢ 
MICROHARDNESS TESTING 


TOKON—Tests hardness of even 
sinallest wire, thinnest sheets 


Because the TUKON applies a light load and definitely locates 
the exact position of an impression, you can use it to test the 
hardness of small wire .001” diameter, thin metals less than 
.001” diameter thick, or shallow superficially hardened surfaces 
less than .001” deep. The shape of the Knoop Indenter permits 


testing of jewels, glass, and plastics. 


TUKON Testers for micro and macro hardness testing were 
designed for researchers and scientists who require precision 
and repeated accuracy. Now, due to its advantageous design, 
it is finding its way into production control. Three models 
cover the range of diamond pyramid testing, both Knoop and 
136 degree. All are complete, self-contained instruments. Each 
is carefully inspected and checked for accuracy 


and uniformity of readings by technicians in 
Wilson’s Standardizing Laboratory. 


Write for literature. Tell us the nature 
of your work and we’ll gladly 
make recommendations. 
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“ROCKWELL” 


Houghton, E. F., & Co., 303 W. Lehigh Ave., 

Pe. | Products, Di Michigan 
ica r v. 

Tool 14230 Birwood Ave., Detroit’ 4, 


Co., 630 5th Ave., New York. 
Standard Oil Co., (indiana), 910 S$. Michigan, 
ic 


Stuart, A. Co., Ltd., 2739 $. Troy St., 

1c 

Sun Oil Co., 1608 Walnut St Philadelphia Pa. 

Texas Co., 135 E. 4 "New Y ork, N. Y. 

Tide Water Sil Co., 17 Battery 
Place, New York, N. Y. 


CUTTING-OFF MACHINES 

Oliver, Inc., Ft. W. 9th St., Cleve- 
land 13, Ohio 

Brown & Rie Mfg. Co., Providence, R. 1. 

cata Automatic Mch. Co., Windsor, Vt. (Lathe 


CUTTING-OFF 
Abrasive Wheel 


Comeh Mch. Div., American Chain & Cable, 
9 Conn. Ave., ‘Bri onn. 
Machinery & Engrg. Corp., Hamilton 


Delta Power Tool Div., Rockwell Mio, & 
614G N. Lexington Ave., Pittsburgh 

CUTTING-OFF MACHINES, Cold Saw 
See Sawing Machines, Circular. 


CUTTING-OFF MACHINES, 


Metal Band Saws 
Mfg. 5700 W. Blooming- 

e A Chicago, 
DoAll Co. 254 oly Ave., Des Plaines, til. 
7 Machine Co., 3134 Sheridan Rd., 


nosha, 
Grob Bros., Wis. 


CUTTING-OFF TOOLS 


ey Bros, W. Armstrong 
Ave. ic ee 
DoAll Co., 254 Laurel Ave. Des Plaines, MH 
Firth Sting. inc., 113” Forbes 
30, Pa. 
Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 


Haynes Stellite Div., Union Carbide & Carbon 
. 42nd St., New 


orp., 3 ork, 

‘Toot Works, 2401 North ‘Keeler Ave., 
Chicago, 

Latrobe, 

12 Pine Mt. 


Pratt & Whit West Hartford Conn. 
Wesson 1220 Woodward Bivd., 


Mi 
Whitman ‘& Barnes, 40600 Plymouth Rd., 
Plymouth 


CUTTING-OFF WHEELS, agen 


Bay State Abrasive Co., Westboro, Mass. 
Co., Buffalo Ave., Falls, 


Norton Co., 1 New Bond St., Worcester, Mass. 
Smit, J. a & Sons, Inc., Murray Hill, N. J. 


CYLINDER BORING MACHINES 

Inc., Sta. F, P. O. Box 101, Toledo 
Consolidated Mch. Tool Corp., Rochester, N.Y. 
Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 
Ex-Cell-O° 1200 Oakman Bivd., Detroit 


32, Mic 
Ingersoll 1 hiting Mch, Co., 2442 Douglas St., 
Moline feat Co., 102 20th St., Moline, tI. 


Sn Tool & E Co., 3400 E. Lafayette, 


CYLINDERS, Air 


Bellows Co., 230 W. Market St., Akron, Ohio. 

Hannafin Corp., 1101 Kilbourn A Ave., Chicago. 
Mead es Co., 
Chic il. 

Nationa Prematic Co., , 127 Armory St., 
Boston 19, 

Rivett Lathe’ Grinder, Inc., Boston 


35, Mass. 
Tomkins-Johnson Co., Jackson, Mich. 


CYLINDERS, Hydraulic 


Barnes, John S., Corp., Rockford, lil. 
Hannifin Corp, 1101 §. Kilbourn Ave., Chicago, 


Hydraulic 
vere Bag Mfg. Co., 300 Lincoln Ave. 
Machine Co., Inc., 810 Center Ave. 

(Continued on page 322) 
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Gears... 


SPURS © SPIRALS © HELICALS © BEVELS © INTERNALS 
WORM GEARING © RACKS * THREAD GRINDING 


Ww 


Do your assembly lines get all fouled up by Gears 
that “get your goat?” Are costs climbing through 
excessive downtime and rejects? You can stop 
these costly losses with G.S. Fractional Horse- 

wer Gears! Making better, more accurate and 
more UNIFORM Small Gears has been a specialty 
with us for more than 30 years. More and more of 
America’s most critical buyers are depending 
upon us for production runs of small Gearing that 
measures up to the highest standards of uniform 
fine quality. Tell us about your needs. We'll do 
our level best to help you. 


GET OUR TNO, 6-PAGE FOLDER 


See where and how we mass-man- 
ufacture Small Gearing to uni- 
formly fine tolerances. This at- 
tractively printed #11" 6-page 
folder is punched for ring-binder 
use. You'll want to keep it handy 
Jor frequent reference. It contains 
23 pictures of Small Gears, plant 
views, as well as Diametral and 
Circular Pitch Tables. Ask for 
your copy on company stationery, 
Please! 


— 
~ 
> 
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“Mn 
Lg Bw 
= & > 
9 
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= 
° 
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When your production machining problem dictates 
the use of special carbide tooling, your nearby 
Gorham Field Engineer can give you the right 
answers fast! He’s an expert in the design and 
application of special cutting tools . . . and he 
provides a complete engineering service to determine 
your exact requirements. 


He begins with your product, sketch or idea. He sur- 
veys your production operations and available equip- 
ment. He considers work material properties and 
required finishes and tolerances. He plots speeds, 
feeds and methods of tool driving. Then he develops 
practical design and metallurgical specifications for a 
special tool that’s “tailor-made” for your application. 
And his recommendations are backed by Gorham’s 
more than thirty years’ experience in the design, 
manufacture and heat treatment of fine cutting tools. 


Yes, your nearby Gorham Field Engineer is a helpful 
man to have around! If you haven't yet met him, write 
for his name, or send details of your problem direct, 
and we'll have him get in touch with you promptly. 


ee mee & Ordance Co., Irvine, Warren 
National’ Pneumatic Co., Inc., 127 Armory St., 
1860 V W. Pierce St., Milwaukee 4, 
Rivett Lathe & Grinder, Inc., Brighton, Boston 


35, Mass. 

Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill 

Tomkins-Johnson Co., Jackson, Mich. 

Turchan Follower Mch. Co., 8259 Livernois & 
Alaska Aves., Detroit, Mich. 


DEALERS, Machinery 
of Mass., Inc., 14 Sherman St., 
ester, Mass. 
Motch & Mchry. Co., Penton 
7 & Son, Inc., 2558 W. 16th St., 


Fou Corp., 1600 N. Broadway, 


. 


DEMAGNETIZERS 
Blanchard Mch. Co., 64 State St., Cambridge, 


Mass 
Hose Mh. Co., 10 New Bond St., Worcester 6, 


Luftin® “Rule Co., Ave., ket, Mich. 
Walker, O. S., Inc., ‘Worcester, 


DESIGNERS, Machine and Tool 
Bath, Cyril, Co., 6984 Machinery Ave., Cleve- 
ineering Corp., 2850 


29, Royal Oak, ae 
aay. Co., 287 Homestead 


ford, 
& Co., 19679 John R St., 


Pioneer ‘Bump & Mfg. Co., 19679 John R St., 
Detroit, Mich. 
Pratt & Whitney West Hartford 1, Conn. 
Sheffield. Springfield, Boyton, Ohi 
yoo & Enoro- Co., 3400 E 
ro} 


‘Meh “Tool Co., 2531 1th St., 


ockford 
Turchan Follower Mch. Co., 8259 Livernois & 
Alaska Aves., Detroit, Mich. 


DIAMONDS AND DIAMOND TOOLS 
Smit, J. K., & Sons, Inc., Murray Hill, N. J. 


DIE-CASTING 
See Castings, Die. 


DIE-CASTING MACHINES 
Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 
Corp., Kenmore Station, 
uffalo 
Reed-Prentice Corp., 677 Cambridge St., Wor- 
cester, Mass. 


DIE CUSHIONS 
Bliss, E. W., Co., 1375 Raff Rd., S. W., Canton, 


Ohio 
Clearing Pa Corp., 6499 W. 65th St., Chi- 


Alistee! Press Co., 93rd St. and S. 
Kenwood ., Chicago, tl. 


DIE INSERTS, Carbide 


N. J. 

Allegheny Ludium Steel C Pittsburgh, Pa. 

Carboloy’ Dept., General Electric Co., Box ‘237, 
Roosevelt Park Annex eens 32, "Mich. 

Inc., 3113 Forbes St., Pitts- 


( 
Willey’s arbide 1340 ve Vernor 
Hwy., Sorat 1, Mich. 


DIEMAKERS’ SUPPLIES 
Allied Products Corp., 12677 Burt Rd., Detroit 


23, Mi 

Danly Mch. Specialties, Inc., 2107 $. 52nd 
Ave., Chicago 50, 

Detroit Die Set Corp., 2895A W. Grand Bivd., 


Detroit 2, Mich 

Producto “eo, 990 Housatonic Ave., 
Bridgeport, 

U. Tool Inc., 255 North 18th St., 
Ampere, N. 


DIEMAKING MACHINES 


Grob Bros, Grafton, 
Kearney & Trecker Milwaukee, 
New England Mch. Tl. (Electronic) Bertin, 


Conn. 


(Continued on page 324) 


TOOL COMPANY 


VEVERYTHING IN STANDARD AND SPECIAL CUTTING 


14405 WOODROW WILSON 
WEST COAST WAREHOUSE: 576 North Prairie Ave., Hawthorne, Calif. 
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: Simmons Mch. 
Albany, 
| 
Rochester Rd., 
Hartford Special 
j St., 
: Gi Pioneer 
| ORHAN 
: 
es Adamas Carbide Corp., 999 South 4th St., 


RIV - OFFICINE DI VILLAR PEROSA 
S.p.A TURIN (ITALY) 
ESTABLISHED 1N 1906: almost 50 years of steady development 

ore @ guaranty of wide engineering experience. 

3 FACTORIES: at Turin, Villor Perosa, Apuania, covering altogether 

an area of 200000 square meters, constitute an industrial group of high 


100 ENGINEERS: place their technical knowledge ond practical 
experience at the service of every customer. 


1900 OFFICE WORKERS : make up on efficient commercial ond 
odministrative organization. 


9000 WORKMEN : contribute their labor and still to on ever improv: 
ing end increasing production. 


8000 MACHINE TOOLS: meen on industrial copacity of world 
importance 


CONTROLS AND INSPECTIONS: corried out at every manu- 
focturing stoge ensure on exact conformity of parts to constructional tolerances. 


SALES CORP ORR 


MPORTERS F 


1775 BROADWAY 


RIV manufacture: Single-row Radial Ball Bearings » Double- 
row Radial Ball Bearings « Self-aligning Radial Ball Bearings 
e Single-row Angular-contact Ball Bearings « Double-row 
Angular-contact Ball Bearings « Cylindrical Roller Bearings 
e Single-row Barrel-shaped Roller Bearings e Double-row 
Barrel-shaped Roller Bearings « Needle Roller Bearings « 
Taper Roller Bearings « Single-thrust Ball Bearings e Double- 
thrust Ball Bearings « Thrust Barrel-shaped Roller Bearings 
e Shielded Bearings « Sealed Bearings e Balls, Rollers 
and Needle Rollers « Pillow Blocks ¢« Tram- and 
Railway Journal Axle-boxes « Journal Axle-boxes for Small 
Wagons e All types of special bearings, in every size 
(metric and inch dimensions), with outside diameters rang- 
ing from 10 mm to over 4 meters, for every application. 
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Product Directory 


NORWALK * CONNECTICUT 
— 


precision goarse 


+ would accept 
pleased to find Limits 
Vo vere extremely ana fabricate to the 


The PERKIN-ELMER CORPORATION, 
Designers, Consultants and Manufacturers 


of optical equipment have to say 
about MASS GEAR’S engineering 


and manufacturing service. 
ASK US FOR ASSISTANCE ON YOUR GEAR PROBLEMS. 


Illustrated Literature on Request. 


Woburn.Mass. 
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Massachusetts Gear & Tool Go. 


Precise Products Corp., 1328-30 Clark St., 
Racine, Wis. 


DIE SETS, Standard 
Danly Mech. jalties, Inc., 2107 S. 52nd Ave., 


i. 
Detroit it Bie Set Corp., 2895A W. Grand Blvd. 
roit 
wit Hartford 1, Conn. 
Producto ney Co. 990 Housatonic Ave., 
Bridgeport, Conn.” 


DIE-SINKING MACHINES 


American Elmes Div., 
Paddock Tennessee Ave., Cincin- 


nati, 
Cincinnati Mill Co., Cine 
Gorton, George, Machine 1110 W. 1th st. 


aaa 205 East 42nd St., 


Prott & Whitney, West Hartford 

cester. 

Turchan Follower Mch. Co., 8259 Livernois & 

Alaska Aves., Detroit, Mich. 


DIE-SINKING PRESSES 
Baldwin-Lima-Hamilton Corp., Philadelphia 42, 


‘a. 
Kearney & Trecker Corp., Milwaukee, Wis. 


DIE STOCKS 
See Stocks, Die. 


DIES, Lettering and Embossing 


Hoggson & Pettis Mfg. Co., 149 Brewery St.. 
New Haven, Conn. 


DIES, Sheet Metal, Etc. 
Allied Corp., 12677 Burt Rd., Detroit 


23, 
oe. ‘Cyril, Co Co., 6984 Machinery Ave., Cleve- 
W., Co, 1375 Raff Rd., S. W., Canton, 


Carboloy Dept., General Electric Co., Box 237, 

t Park ft 32, Mich, 
mbersburg rg. 

Columbus Dis-Tool hich. = 955 
Ave., Columbus, Ohio 

Dreis & Krump Mfo. Co., 7416 Loomis Bivd., 
Chicago 36, Ill. 

Ferracute Mch. Co., Bridgeton, N. 

Jahn, B., Manufacturing Co., Eitie St., New 
Britain, Conn. 

Metal Carbides Corp., Youngstown, Ohio. 

Mullins Manufacturing Corp., Salem, Ohio. 

Mch,. & Tool Wks., 683 Northland 
Ave., Buffalo, N. Y. 

Pioneer Mite & Mfg. Co., 19679 John R St., 

ro 

Sheffield ‘Corp., 721 Springfield, Dayton, Ohio. 

Taft- Mfg. Co., Woonsocket, 

& Co., Div. Emhart Mfg. Co., 
Hudson 


Press Co., 93rd St. and S. 
Kenwood Ave., Chicaao, Ill. 

— Mch. Wks., Newton St., Waltham, 
ass 


DIES, Threading 
Div., Union Twist Drill Derby 


Card, S$. W., Mfa. Co., 

Detroit “Tap & Tool Co., 8615 E Rd., 
Base Line, Mich. 

Fastern Mch. Screw Corp., New Haven, Conn. 

Geometric Tool Co., Westville Station, New 
Haven 15, Conn. 

Greenfield Tap & Die Corp.. Greenfield. Mass. 

Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


Ohio. 
el Twist Drill & Mch. Co., New Bedford, 


National Acme Co., 170 E. 131st St., Cleveland, 
att & Whitney. West Hartford 1. Conn « 
Shoffield Sorinofield, Dayton, Ohio. 
a , 3950 Chester Ave., ‘Cleve- 
a 
Winter’ Bros. Co., Rochester, Mich. 


DIES, Threading, 

Eastern Mch. Screw Corp. Haven, Conn. 

Errington Mechanical Cabaret , 24 Norwood 
Ave., Stapleton, S. N.Y. 

Geometric | Co., 'Westvilie Station, New 
lave 

Hill Acme Co., 1201 W. 65th St., Cleveland 


Ohio. 
Jones & Lamson Mch. Co., 160 Clinton St., 


ndis Mch 
National Acme Con 190 E Clevelond, 


Ohio 
Sheffieid Corp., 721 Springfield, Dayton, Ohio. 
(Continued on page 326) 
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i 
; THE PERKIN-ELMER CORPORATION 
27, 1952 
Massachusetts Gear and Tool Coe 
Nashua Street 
Woburn, Massachusetts 
attention uP. Clark, Chief Engineer 
Gent lement 
of our_sincere appreciation for the excellent service rendered by your — 
| 
imposed by the equipment we manufactures 
Plew.° accept our thanks and congratulations for job well donee 
Mat 
vev/at Chief Mechanical Engineet 


INNOVATICQ 


NOW... 

Practical Versatility 
BY... 

Grinding, Boring, Facing or Turning with several head combinations available. 
ASSURED 

Sufficient horsepower for regular machining cuts first... 

Grinding work next... on the SAME machine. 


POSSIBLE HEAD COMBINATIONS on BULLARD 
VERTICAL CHUCKING GRINDING MACHINES 


THE BULLARD COMPANY 
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Product Directory 


Cutting 
with bandsaws? 


your VICTOR 

DISTRIBUTOR 
has the 


RIGHT BLADE 


For over half a century, quality has 
made VICTOR Blades the blades in- 
dustry prefers —for hand, power or 
bandsaw work, for the tough jobs as 
well as the easy ones. 

Wherever you are, you can get fast, 
local service from your VICTOR Dis- 
tributor’s stocks—and he’s thoroughly 
qualified to recommend the right 
blade to solve your cutting problems. 

Buy all you can from your Indus- 
trial Distributor—he’s the man who’s 
closest to your needs, not only for 
VICTOR Blades, but for hundreds of 
products you*need regularly. 


Sold Only Through 
Recognized Distributors. 


VICTOR 


SAW WORKS, INC, + MIDDLETOWN, N. Y., U.S.A. 


Makers of Hand and Power Hack Saw Blades, 
Frames and Metal Cutting Band Saw Blades 
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DIES, Thread Rolling 
Detroit Tap & Tool Co., 8615 E. 8 Mile Rd., 
Base Line, 


Pp tt & Whit , West Hartfor d 1, Conn. 
Reed Rolled Thread Die Co. P. 0. Box 350, 


er |, Mass. 
sheffield Core, 721 Springfield, Dayton, Ohio. 


DISCS, Abrasives 


Capegenm Co., Buffalo Ave., Niagara Falls, 
Gardner Machine Co., 414 £E. Gardner St., 

Beloit, Wis. 
Norton €o., 1 New Mass. 
Tacony and Fraley Sts., 


Jelphia, Pa. 
Murray Hill, N. J. 
Brooklyn 


Ave., 


DIVIDING HEADS 
See Indexing and Spacing Equipment 


DOWEL PINS 

“we Mfg. Co., 133 Sheldon St., Hartford 2, 
‘onn, 

Danly Mch. Inc., 2107 S. 52nd Ave., 


Chic 
Detroit Set 2895A W. Grand Bivd., 


Detroit 2, Mi 
Producto pH ong Co., 990 Housatonic Ave., 


B Conn. 
Con 255 North 18th St., 
Ampere, N. J. 


DRAFTING MACHINES 


Universal Drafti Mch. Corp., 7960 Lorain 
Clevel land: Ohi Ohio. 


DRESSERS, Grinding Wheel 
Carbol t., General Electric Co., Box 237 
Annex, Detroit 32, Mich, 
Erickson Tools, Div. Erickson Steel ‘Co., 2309 
Hamilton, Cleveland, Ohio. 
Ex-Cell. -O Corp., 1200’ Oakman Blvd., Detroit 
. & Mfg. Co., Inc., Berkeley 
eights, N. 
Metal Carbides Corp. Youngstown, Ohio 
Meyers, W. F., Co., Bedford, Ind. 
Co., Inc., 724 Union Ave., 
Norton id Dayton Ohio. 
stand, Ohio, Ave., Cleve- 
Super > teal Co., 21650 Hoover Rd., Detroit 13, 
Vineo Corp, 9113 Schaefer Hwy., Detroit 28, 


Western Tool & Mfg. Co., 1640 E. Wheeler St., 
Springfield, Ohio. 


DRIFTS, Drill 
tg Bree. ar Co., 5200 W. Armstrong 
ve ic 
Beaver Tool ineeri Cc 7. Ro- 
a Oak, M 
Works, WwW. 
Standard Tool Co. e099, Chester Ave., Cleve- 


a 0. 
Whitman & Barnes, 40600 Plymouth Rd., 


Plymouth, Mich. 


DRILL HEADS, Multiple Spindle 
Inc., F, P. O, Box 101, 


Barnes Drill ‘Co. Rockford, Ill. 
Forge Co., 90 Broadway, Buffalo, 


Ca -Otto Div., Lathe & Tool Co., 


Oakley, Cinci 
Delta Power Tool bee Rockwell Mfg. Co., 


614G N. Lexington Ave., Pittsburgh 8, Pa. 
Mechai Laboratory, 24 Norwood 

Lom, 1 1200 Oakman Bivd., Detroit 

Moline Tool Co., 102 20th St., Sw ae MW. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 

troit 7, Mich. 

Thyiftmaster Corp., 1076 N. Plum St., 
anc 

United States gg Head Co., 616 Burns, 
Cincinnati 

Zagar Ta Tool, inc., 24000 Lakeland Bivd., Cleve- 

3, Ohio. 
( Continued on page 328) 


Save Time and Trouble 
on Pump Maintenance... 


GET THESE FACTS 


on TUTHILL 


GENERAL- PURPOSE 


Here is a ‘‘must’’ for everyone 
responsible for pump replacements and 
maintenance. The new handy reference 
catalog on Tuthill general purpose 
pumps presents complete information 
on the type of pump to use to fit your 
need. Included 1s data on the following 


types: 


MODEL C 


With Adjustable 
Packing 


MODEL CG 


With Spring- ' 
loaded Packing 


MODEL CB 


With Mechanical 
Shaft Seal 


MODEL RC 


With Automatic 
Reversing Feature 


MODEL CS 


Stripped Pumps 
for Flange 
Mounting 


MODEL CSA 


Stripped Pumps 
for Built-in 
Applications 


You'll save time, trouble and 

with this information at hand. Write Write 

your copy of Catalog 
4 


TUTHILL PUMP COMPANY 


Dependable Rotar y|Pumps since 1927 
939 East 95th Street, Chicago 19, Illinois 


Canadian Affiliate: 


Ingersoll Machine & Tool Company, Ltd. 
Ingersoll, Ontario, Canada 


Cutting 

| { ing 

W ? Smit, J. K., & Son 

po er Walls Sales Corp., 

| 

/ 

| 

| 


up to 75 tons 


With this new and bigger 


you can now have all of the operat- 
ing advantages of the well-known 
Multipress line — plus the advantages 
of the new servo-type Touch Control... 


for appiications up to 75 tons! 


IDEAL FOR STRAIGHTENING, DIE SINKING, 
COMPACTION, ASSEMBLY. With this new 
heavy-duty Touch Control Multipress, you can 
make the ram travel fast or slow . . . stop or 
reverse it any time .. . hold it at any point... 
bear down on the work with a few pounds of 
pressure or all 75 tons. . . repeat pressures as 
rapidly as you can manipulate the hand levers 

. and hold pressure on the work for any needed 
dwell period. 

Touch Control gives the operator a positive, 
direct “feel” of the operation — adds his own 
skill to the smooth, dependable accuracy of the 
Multipress ram. And he gets instantaneous re- 
sponse to every action of the hand lever. 

Applied pressures are quickly and accurately 
shown on the dial gauge. Stroke length is fully 
adjustable at both upper and lower limits. Maxi- 
mum tonnage can be preset at any pressure 
within the limits of the press. 

The 75-ton Multipress offers a 30-inch day- 
light opening (or gap) .. . 34-inch work table 
width . . . 13-inch throat depth . .. and a ram 
stroke that’s fully adjustable up to the 15-inch 
maximum. Height, only 106 inches. Write today 
for full details on this versatile, big-job Multi- 
press with TOUCH CONTROL. 


The DENISON Engineering Co. ef DEN ISON 
1152 Dublin Road, Columbus 16, Ohio ay 
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Product Directory 


Ryan Aeronautical 


Rrecision-Drille 


JET EXHAUST CONES 


A‘, Times WITH 4 , DELTA 
Air Powered Hydraulic DRILL UNITS 


minutes . . . through flanges of exhoust 


and rotation, and to intai 


Four DELTA Drill Units at Ryan Aeronautical Company drill 160 precision holes . . . in forty 


cones for jet engines . .. AND they do it to tolerances 


—.001. With conventional machines, the job required three hours. The entire process is 
automatic. The operator simply presses a button . . . simultaneously actuating four drill units. 
They rapid-traverse to the work . .. drill at uniform feed through the tough stainless, then 
automatically rapid-retract without operator supervision. 


Mr. Floyd A, Cox, Superintendent at Ryan, states: “Delta drill units are well designed to accom- 
plish this job, and have proven their effectiveness in the work we are doing with them. The 
objective in drilling these stainless steel I products is to bite into the work with consistent speed 


are driven by electric motors which 
actuating mechanism which operates 
penetration.” 


fully automatic multiple operations. 


You'll appreciate “Why” when you 


1. Quick set-up ... Ne cams used. 
Rapid approach and return. 


final de depth to within .0005 inch. 


NO@ 


Power feed hydrauli trolled 


DELTA DRILL UNITS 
Another Product of Rockwell 


7. Self contained hydraulic oyslomene pumps. 
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chip |. These Delta drill units 
provide ‘steady, uniform rpm, and the air pressure 
the integral hydraulic feed insures absolutely even 


This Delta Air-Hydraulic Drill Unit Can CUT COSTS For You! 


Ryan Aeronautical, on the alert for ways to get better production at least cost, cut expense 
of this operation by at least 50% ... with DELTA Air Powered Hydraulic Drill Units . .. for 


check these 12 reasons: 


8. Built-in control switches. 
9. Direct, gear, or pulley drive. 


eusein! nn of approach and stroke. 10. Compressed air provides the force on a 
Approach repeats to within .010 inch sealed, pumpless hydraulic system to 


move spindle forward, —" elimi- 
nating lost motion and back lash 


Rugged and simple in | eparnting principle. 41. Can be ted in any positi 


12. Completely versatile—infinite variations 
of centrol, 


DELTA QUALITY MAKES THE DIFFERENCE 


DRILL HEADS, Unit Type 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Beaver Tool & ‘Engineering Corp., 2850 Ro- 
chester Rd. Oak, Mich. 

Bellows Co., 230 ket St., Akron, Ohio. 

Deita Power Took Progs Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Keller Tool Co., Grand Haven, Mich. 

Kings! "Tool Corp., Keene, N. H. 

Corp., 110 Linfield Drive, 

enlo Park, Calif. 

Morris Machine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio 

Precise ‘Corp., 1328-30 Clark St., 
acine 

Rehnberg-Jacobson Mfg. Co., 2135 Kishwaukee 
St., Rockford, lil. 

Snow. Mfg. Co., “435 Eastern Ave., Bellwood, Ill. 


DRILL SOCKETS 
Bros, Co., 5200 W. Armstrong 
ic 


Greenfield Tee Die Corp., Greenfield, Mass. 
ee Twist ill & Mch, Co., New Bedford, 


ass. 
— Twist Drill & Tool Co., Rochester, 


Pratt & Whitney, West Hartford 1, Conn. 
ae & Co., 1903 Rockwell St., Chi- 


stan dard "too Co., 3950 Chester Ave., Cleve- 
Union nto Drill Co., Athol, Mass 


Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILL STANDS 
Cleveland Co., 1242 E. 49th St., 


Clevelai 
Greenfield top Die Mass. 
Morse Twist Drill & h. Co., New Bedford, 


Mass. 
Neion Twist Drill & Tool Co., Rochester, 


Stondard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati 4, Ohio. 

Standard Tool Co., 3950 “Chester Ave., Cleve- 
land, Ohio. 

Thor Power Tool Co., ye il. 

Union Twist Drill Co., A 

Whitman & Barnes, ‘oedo Plymouth Rd., 
Plymouth, Mich. 


DRILLING MACHINES, Automatic 

Avey Drilling Mch.. Co., 26 E. Third St., Cov- 
ington, Ky. 

Baker Bros., Inc., Station F, P. O. Box 101, 


Toledo 10, Ohio 
Barnes Drill Chestnut, Beckford, 
Barnes, W. F. & John, Co., 201 S. Water St., 
Rockford, 


Baush Machine Tool Co., 156 Wason Ave., 
Springfield 7, Mass. 

Bodine Corp., Mt. Grove St., Bridgeport, Conn. 

Consolidated Mch. Tool ‘ool Corp., ter, N. Y. 

Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

ngineeri orp., i ive, 

Park, Galt 

Millholland, W. , Machinery C Co., 6402 West- 
field Bivd., 5, Ind. 

Morris Machine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio. 

National Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, ind. 

Snow Mfg. Co., 435 Eastern Ave., Bellwood, III. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 


troit 7, Mich, 
bie aft Inc., 2625 Hilton Rd., Ferndale 
c 
Zagar Tool, Inc., 24000 Lakeland Bivd., Cleve- 
and 23, ‘Ohio. 


DRILLING MACHINES, Bench 

Avey Drilling Mch. Co., 26 E. Third St., Cov- 
ington, Ky. 

se a Forge Co., 490 Broadway, Buffalo, 

Comer Div., Cincinnati Lathe & Tool Co., 


kley, Cinci Ohio. 
Delta Power Tool biv., Rockwell Mfg. Sen, 


Delta Drill Unit Division 
Rockwell Manufacturing Company 
614H N. Lexington Avenue & 
Pittsburgh 8, Pennsylvania 


Please send me catalog AD-723 


Send me name of nearest authorized Delta 


614G N. Lexington Ave., Pittsburgh 8, 
Dumore Co., 1300 17th St. ‘Racine, Wis. 
Famco Machine Co., 3134 Sheridan Rd., 


Kenosha, Wis. 
Foegick Men. Toot 1638 Blue Rock, Cin- 
cinna 
Hamilton, Toot Co, 834 South 9th St., Hamil- 
Henry & be a J Div., Emhart Mfg. Co., 760 


Wi lartford 1, Conn. 
Leland-Ciftord Co., 1025 Southbridge St., Wor- 
cester, Mass. 


sos Bend Lathe Works, Inc., 425 E. Madison 
South Bend, Ind. 
stanton Electrical Tool Co., 2488-90 River 


Rd., Cincinnati 4, Ohio. 
Thor Power Too! Co. Aurora, Ill. 


Drill Unit Dealer 
Name Title. 
Company 
Address. 
City P.O. Zone State. 


Div., Kearney '& Trecker Corp., 
900 North Ave., Plainfield, N. J. 


( Continued on page 330) 
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The Independent Lock Co. 


Fitchburg, Mass. 


KEEPS 
PRODUCTION 
COSTS DOWN... 


MAKES BETTER 
DOOR CLOSERS with 


HONING MACHINES 
"Accuracy at Low Cost” — 


SUNNEN HONING | 


PROBLEM: To produce smooth, accurate : 


door closer housings at higher rate; eliminate 
selective fitting and speed assembly. 


MATERIAL: Cast iron (or brass) 
HOLE DIAMETER: 17%" 


HOLE LENGTH: 634” overall (Surfaces honed are 2 
tandem lands 2%" wide) 


STOCK REMOVAL: .005” 
FINISH: Smooth 

TOLERANCE: + .0002”, —.0000” 
GAGING EQUIPMENT: Air gage 


Honing Machine, with Simplex type mandrel and 
P-28 type stones, and Sunnen Honing Oil. 


| RESULTS: Better fit and improved bearing 


surface have eliminated selective fitting and increased 
assembly speed more than 100%. Close fit permits M i the 
using special fluid, makes door closers efficient over a 


wide temperature range. Coupon NOW 


In plant after plant Sunnen Honing 
Machines have been the solution to 
production problems that could not be 
handled by drilling, reaming, boring, 
lapping, or grinding. 


You'll find them economical for job lots 
as well as long production runs... 
for de-burring as well as micro-fitting... 
for producing holes to engineering 
specifications as well as for eliminating 
manufacturing bottlenecks. 


These machines generate geometrically 
perfect holes with fast stock removal... 
produce a guaranteed accuracy of 
-0001” or better and surface finish to 
2 micro-inches RMS... have a 
diameter range of 4%” to 2%"... 
require no jigs or fixtures... are used in 
thousands of plants in production, tool 
room, maintenance, salvage, Average 
installation costs less than $1,000. 


Sunnen Honing Machines may be your 
answer, too. Investigate now. 


Actual production rate of above housing is 44 f this 

per hour. Other sizes as high as 80 per hour or 

including gaging. Free 
TYPICAL HONED PARTS Booklet 


Sunnen Products Co. 
° 7990 Manchester Ave., St. Lovis 17, Missouri 
Send Free Booklet Have A Field Engineer 
Name 
Company 
SUNNEN PRODUCTS COMPANY 


7990 Manchester Avenve, St. Louis 17, Missourl : 
Canadian Factory: Chatham, Ontario City Zone Stote. 
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You might think that 

a grinder so efficient, 

labor-saving and precise as a Reid 
Grinder would cost a great deal. 
Because the Reid grinder is the 
preference of operators throughout 
industry, you might conclude that 
it is an expensive machine tool. 


- » » Reid’s co-ordinated design, with its many proven better 
features, which anticipate future grinding needs, makes 
this masterpiece of machine tools a long-term, all-embracing 


to b d te. 
economy to uy an e 


Co y Write for bulletin 618-2. 


Reid 


BEVERLY, 


Company, inc. 
MASSACHUSETTS 
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DRILLING MACHINES, Boiler 
Cincinnati gig eg Tool Co., 3220 Forrer Ave., 


Ci 
Fogte Burt St. Clair Ave., Cleveland 


io. 


DRILLING MACHINES, Deep Hole 


Beilows Co., 230 W. Market St., 
Leland-Gifford Co., 1025 Southbridge S' ‘or- 
National Au Co., Inc., S. and 
Pratt & 2 whitney, West Hartford 1, Conn. 
DRILLING MACHINES, Geng 

Avey Drilling Mch. Co., 26 E. Third St., Cov- 


Ky. 
Baker Bos... Inc., Station F, P. O. Box 101, 
Toledo 16, io. 
Barnes Drill Co., Chestnut, 
meting Tool Co., 156 W ‘ason Ave., 
ield 
Cincinnati Bicktord Te Tool Co., 3220 Forrer Ave., 


Consolidated Mch. Tool 
Delta Power Tool Div., Rockwell ee, Co., 

614G N. pone ton Ave., Pitt 8, Pa. « 
Co., 1300 St. Clair leveland 


8, 
Fosdick ‘Mich. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 
Milling ‘Mch. Co., 2442 Douglas St., 
Leland- 1025 Southbridge St., Wor- 
cester, Mass. . 


Magna Engineering Corp., 110 Linfield Drive, 

enio Park, 

Mebry, Co., 6402 Westfield 

Mating. ‘Tool Co., 102 St., Moline, Il. 


Morris Machine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio 

National Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, 

Snyder Tool & Engrg. = 3400 E. Lafayette, 

troit 7, Mich. 
Turner Bros., Inc., 2625 Hilton Rd., Ferndale 
ic 


DRILLING MACHINES, 
Horizontal Duplex 
jvm mee Mch. Co., 26 E. Third St., Cov- 


Station F, P. O. Box 101, 
Drill Chestnut, Rockford, Ill. 


rnes, W. ohn, Co., 201 S. Water St., 
Rockford, Hi. 

Baush Machine a Co., 156 Wason Ave., 
Springfield 7 

Consolidated Mein Tool Corp. N.Y. 

Davis & irene in Co., 64 1’ W. Burnham St., 


Milwaukee é Wis. 
Frew 


121 East Luray St., Phila- 


Park, Calif 


Millholland, W. K. Mehry. Co., 6402 Westfield 
Bivd. 


Moline Tool Co., 102 20th Moline, 


Morris Machine Tool Co., Inc, 946-M Harriet 
St., Cincinnati 3, 
Inc., S. 7th and 


Ohio 
National Automatic Co., 
Snow Mf w Co, 435 Ave., Bellwood, 


ro 

Sundstrand “Meh, “Tool Co., 2531 Ith St., 
Rockford, Ill. 


DRILLING MACHINES, 
Horizontal Portable 


Cincinnati Bickford Tool Co., 3220 Forrer Ave. 
Cincinnati, Ohio, 


DRILLING MACHINES, Inverted 


Saker Bros. ne Station F, P. O. Box 101, 
Barnes Drill Co., 814 Chestnut, Rockford, III. nal 
Baush Machine Tool Co., 156 Wason’ Ave., 

Springfield 7, 

Magne Corp., 110 Linfield Drive, 

enlo Park, C 

Morris Machine Tool Co., Inc., 946-M Harriet 

St., Cincinnati 3, Ohio. ° 
National Automatic Tool Co., Inc., S. 7th and 

N, Sts., Richmond, 

ry, & & Engrg. Co., 3400 E. Lafayette, 


DRILLING MACHINES, Multiple Center 
Column Type 
Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
Morris Machine ‘Tool Co., Inc.,'946-M Harriet 
St., Cincinnati 3, Ohio. 
Nati onal Automatic Tool Co., Inc., $. 7th ane 
. Sts., Richmond, 


( Continued on page 332) 
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JORNER solves 
another tough 
production problem! 


Special automatic indexing-type 
machine drills, reams, mills and 
countersinks 440 steering gear 
pistons per hour at 100% efficiency! 


ATION WO. 4 Zz SLOT 


STAT/ON NO 
HOLE ©'5/NK 


Turner’s specially designed fixtures and multi- 
ple spindle heads account for the exceptional 
efficiency of this time-saving machine operation. 
An unusual feature of this particular fixture and 
clamping mechanism is the dead center indexing 
table mounting a stationary cam track. Rollers, 
attached to the fixture clamping mechanism, 
pass through as the table indexes. Limit switches, 
also attached to the center, make it impossible 
for the machine to operate unless the parts are 
clamped in place. In the close-up, at left, you 
will notice that the multiple spindle drill heads 
have guide pins which enter bushings in the fix- 


ISTATION NO (4) DUA. HALF 
HOLES TO DEPTH 

DRILL 


ture before the actual machining operation takes 
place. This insures extreme machining accuracy. 


Turner solves high production problems such as this by first 
studying the problem thoroughly, applying years of tech- 
nical experience; then, by designing fixtures and spindle 
heads exactly suited to your job. With all Turner special 
purpose machines, standard bases and columns are used to 
keep manufacturing costs down. It means you are assured a 


The sequence of operations is as follows: 


Station 1: Operator places part in the RH side of the fixture and 
the machine indexes to Station 2. 

Station 2: (Four) 5/16” port holes are drilled to depth. At the 
same time, the next fixture has come into position at 
Station 1 and the loading operation is repeated. The 
first fixture moves to Station 3 and the (Four) 5/32” 
radius port holes are flat bottom drilled. 

Station 4: The 5/16” slot is milled. 

Station 5: The 15/64” hole is drilled and countersunk. 

Station 6: The 15/64” hole is reamed to .2500/.2505”. 

The fixture is then indexed to starting Station 1 where the 

automatically unclamped, removed from the RH side of t mt 

ture and placed end for end on the LH side of the fixture. At the 

same time, the new part is loaded onto the RH side of the fixture 

as in the first cycle ia he machine. From this —_ on, the machine 

cycle is the same as previously described and for each complete 

cycle of the machine, the part will be completely machined as per 

the above operations. 


ORNEF 
BROS? INC. . 


2625 WILTON ROAD 


DESIGNERS ‘and 


machine specially designed for your application, yet without BUI LDERS of: 
the high extra costs you might expect. Drop us a line; we'll Pp 
be happy to look over your particular production problem. 
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Increase Output . Lower Cosi 


The OLIVER ACE 
gives Guaranteed 
Accuracy! 


Direct Reading for Clearance 
—Reduces Fatigue 
—Eases Operators’ Jobs 


WO STOOP- 
NO SQUAT- 
WO SQUINT! 


te Operote 


Maximum cutter-grinding efficiency is assured 
in your toolroom with Oliver Ace Universal 
Tool and Cutter Grinders. Their direct reading 
ae for clearance makes the operator's job much 
easier by eliminating the stooping, squatting 
and squinting necessary on many other ma- 
chines. The Oliver Ace is faster on most grind- 
ing operations—the set up is simple—the opera- _ 4 
tion easy. It requires no computation and ; 
handles a wide range of cutter grinding. 4 


Priced to meet your budget, the ACE excels for grinding face mil 
to 15”— also, slab mills slitting saws ce mil 
cutters * double angle cutters Fellows helical cutters reamers 
_* taper reGmers * production gashing. 

2 MODELS: Standard and Heavy Duty (illustrated) 
Write Today for Complete Data 


See ovr catelog in Sweet's Directory 


OLIVER INSTRUMENT CO. 


10. MAUMEE « 


_ MACHINE TOOLS 
OLIVER include. 


a MATIC DRILL GRINDERS 
“TOOL & CUTTER GRIN 


“TEMPLATE TOOL GRIN 
ADRIAN, MICHIGAN “GRIND 


E MAKING MACHINE 


BRILL POINT THIN 
ERS 
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DRILLING MACHINES, Multiple Spindle 
Avey Mch. Co., 26 E. Third St., Cov- 


ington, Ky. 
Baker Bros., yd Station F, P. O. Box 101, 


Barnes Drill Chestnut, Rockford, lil. 

Barnes, W. F. & John, Co., 201 S. Water St., 
Rockford, 

Baush Machine Tool Co., 156 Wason Ave., 


Springfield 7, Mass 
Forge Co “$490 Broadway, Buffalo, 
Tool Co., 


dy-Otto Div., ‘Cincinnati Lathe 
“Oak ey, Cincinnati 

Cincinnati oe Tool Co., 3220 Forrer Ave., 
Cincinnati 

Cleereman Mich. Tool Co., Green Bay, Wis. 

Cosa Corp., 405 Lexington Ave., New York 17. 

Cross Coy, '8250 Bellevue Ave., Detroit 7, Mich. 

Davis & Thom 6411 Burnham St., 
Milwaukee 

Delta Power Téol” Div. ., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Famco Machine Co., 3134 ‘Sheridan Rd., ‘Ken- 


osha, Wis 
Fosdick Mch. Seed Co., 1638 Blue Rock, Cin- 
cinnati 
Greenlee Bros. & Co. 12th and Columbia Ave., 
Rockford, Ill. 
Hartford Special Mchry. Co., 287 Homestead 
Conn. 
Henry & Wright Div., Emhart Mfg. Co., 760 
Windsor St., Hartford 1, Conn, 
Ingersoll Milling Mch. Co., 2442 arom St., 
L 
ngsbury M ‘ool Corp., Keene 
Leland: coo Southbridge "Wor- 
cester 
Magna Engineering, Corp., 110 Linfield Drive, 
enlo Park, 


W. K., Machry. Co., 6402 Westfield 
Biv Indianapolis 5 
Moline “Tool Co., 102 26th st., Moline, 
<— Machine’ , 946-M Harriet 
Cincinnati 3, 
Nationel Automatic Co., Inc., 7th and 
N. Sts., Richmond, Ind. 
Pratt & itney West Hartford 1, Conn 
435 Eastern Ave., Bellwood, II. 


Snow Mfg. Co., 
Sn va ny, & En Engrg. Co., 3400 E. Lafayette, 
ic 
South Band Works, Inc., 425 Madison 
St., South Bend, 


Ind. 
Turner Grp, Inc., 2625 Hiiton Rd., Ferndale 


20, Mic 
Zogor Tool, Inc., 24000 Lakeland Bivd., Cleve- 
and 23, io. 


DRILLING MACHINES, Radial 


American Tool Works Nr Pearl and Eggleston 
Aves., Cincinnati 

Canedy-Otto Div., Cincinnati Lathe & Tool Co., 
Oakley, Cincinnati, Oh 

Carlton Mch. Tool Co., 3000 Spring Grove Ave., 
Cincinnati 25, Ohio 

Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Cincinnati 

Cincinnati Gilbert” Machine Tool Co., 3366 
Beekman St., Cincinnati 23, Ohio. 

Coss re. 405 Lexington Ave., New York 17, 


Co., 1300 Rag Ave., Cleveland 

Fosdick Mch. fool ¢ 1638 Biue ‘Rock, Cin- 
cinnati 23, 

Kaukauna Corp., Kaukauna, Wis. 

Machine Co., Inc., 946- M Harriet 

Cincinnati 3, Ohio. 

Omni Machine Works, inc., 3940 Palmer St., 

Chicago, Ill. 


DRILLING MACHINES, Rail 
See Drilling Machines, Gang. 


DRILLING MACHINES, Sensitive 

Avey Drilling Mch. Co., 26 E. Third St., Cov- 
ington, Ky. 

Buffalo Forge Co., 490 Broadway, Buffalo, N.Y. 

Canedy-Otto Div., Cincinnati Lathe & Tool Co., 


Oakiey, Cincinnati, Ohio. 
Cosa 405 ‘Ave., New York 17, 


Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexi ~ Ave., Pittsburgh 8, Pa. 
Famco Machine , 3134 Sheridan d., Ken- 


osha, Wis. 
er og -Burt Co., 1300 St. Clair Ave., Cleveland 
Fosdick Nich. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, 0. 
gone Tool Co., 834 South 9th St., Hamil- 
Henry & Wright Div., Emhart ane 7 
Leland-eittord Co., 1025 Southbridge St., Wor- 
cester 


Be Eng 


jartford 
yerson, Jos Son, Inc., 2558 St., 
| is. 


Snow Mfg. Co., 435 Eastern Ave., Bellwood, Ili. 
South Bend Lathe Works, | 4 
uth Bend Lathe Works, inc. 25 E. Madison 


( Continued on page 334) 
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rk, Calif. 
tomatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, Ind. 
p 


POWERFUL GRINDER 
FOR HEAVY JOBS 


Taw big, powerful grinder is ideal for heavy jobs. Its high power out- 
put and air-operated governor insure sustained operating speed—even 
under loads that would stall most grinders. 

The Cleco 5055-RA is recommended for use on large castings, ship 
propellers and for cleaning heavy welds. On one job, for example, a 
heavy flame weld was normally chipped and then ground, the operation 
took 142 to 2 hours. With the 5055-RA the chipping operation was 
unnecessary and the grinding took only 15 minutes. 

If you have heavy work, write us and a Cleco representative will 
make an on-the-spot demonstration at your convenience. 


CLECO DIVISION 


of the REED ROLLER BIT COMPANY, 5125 Clinton Drive, Houston 20, Texas, U.S.A. 


DIVISION OFFICES 
CALIFORNIA: Los Angeles, 1317 Esperanza St. © GEORGIA: Atlanta 3, 502 Peters Building © ILLINOIS: Chicago 27, 5928 S. Pulaski Rd. 
MICHIGAN: Detroit 21, 18071 Wyoming Ave. e MISSOURI: St. Louis 3, 2322 Locust Street e NEW JERSEY: Newark 4, 75 Lock Street 
PENNSYLVANIA: Philadelphia 20, 5220 N. Fifth St. 


In Canada: Cleco Pneumatic Tool Company of Canada, Ltd., 927 Millwood Road, Toronto (Leaside), Ontario 
DISTRIBUTORS IN PRINCIPAL CITIES OF THE UNITED STATES AND THROUGHOUT THE WORLD 


MACHINERY, August, 1953—333 


& 
eet 
‘ 
a Se t 
TOL QALCETT 
i 


Product Directory 


ORILLING MACHINES, Upright 
Avey gg Mch, Co., 26 E. Third St., Tov- 


Baker “Inc., Station F, P. O. Box 101, 
Toledo 16, Ohio 

Barnes Drill Co., Rockford, Ill. 

Barnes, W. , 201 . Water St. 
Rockford, 


Bowsh Meh. Too toot Co., Wason Ave., Spring- 

ie 

Buffalo Forge ¢ Co, 490 Broadway, 

Cc -Otto Div., Cincinnati Lathe & 
Oakley, Cincinnati Ohio 

Cincinnati eers Tool Co., 3220 Forrer Ave., 
Cincinnati 

Cleereman Mch. Tool Co., Green Bay, Wis. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Corp., 405 Lexington he. New York 17, 


N, 
Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Pittsburgh 8, Pa. 
ag yd Co., 1300 St. Clair Ave., Clevel 
Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 
Hartford Special dachry. Co., 287 Homestead 
St., Hartford, Conn 
| ersoll Milling Mch. Co., 2442 Douglas St., 
ockfor 
Leland-Gifford Co., 1025 Southbridge St., Wor- 
Magna Enginesring Corp., 110 Linfield Dri 
na ineer orp., ive, 
‘Menlo Park, Calf, 


Moline Tool 102 20th St., 

National Tool Co., , 7th ana 
N. Sts. Ind 

Inc., 205 East 42nq St., 


Rehnberg- Jacobson Mfg. Co., 2135 Kishwaukee 


St., 
p home ‘Son, Inc., 2558 W. 16th St.. 
Snow M fp. ¢ , 435 Eastern Ave., Bellwood, tl! 
oa & Engrg. Co., 3400 E. Lafayette, 
South ‘Bena’ Lathe, Werks, Inc., 425 E. Madi 
St., South B Ind. — 


DRILLING MACHINES, Wall Radial 
Cleveland Shear Works 3917 St. 


Clair Ave., Cleveland 
Consolidated’ Meh: Corp., N. Y. 
DRILLS, Center 


Drill Works, 411 W. 
Ontario Hi, 

Cleveland T Drill ‘Co.; 1242 49th St., 
Cleveland, Ohio. 

Gorham Tool Co., 14400 Woodrow Wilson, 


Greenfield Tap & Die Corp., Greenfi id, M 
Keo Cutters, 19326 Woodward, Detroit, Mich. 
Drill & Mch. Co., New Bedford, 


National Twist Drill & Tool Co., Rochester, 
standard To Tool Co., 3950 Chester Ave., Cleve- 


Union | Drill Co., » Athol, Mass. 
Mich, 


DRILLS, Core 


Adamas Carbide Corp., 999 South 4th St., 
Harrison, N. J. 

Carboloy Bept., General Electric Co., Box 237, 
Roosevelt Park A\ nnex, Detroit Mich, 
Chicago-Latrobe Twist Works, w. 

Ontario St., Chicago, ! 
Ecli poe .G Counterbore = 1600 Bonner Ave., 


Erickson Erickson Steel Co., 2309 
Hamilton Cleveland, 
Ex:Cell-0 Corp., 1200’ Oakman Bivd., Detroit 


32, Mich. 
Firth ‘Stering Inc., 3113 Forbes St., Pittsburgh 
Golring Toot Co., 21225 Hoover Rd., Detroit 
Gorham Tool Pes 14400 Woodrow Wilson, 


Detroit, Mich 

Haynes Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42nd St., New York, N. Y. 

Tool Corp., 1938 Thomas St., Mead- 


Morse "Twist Drill & Mch. Co., New Bedford, 
ass 
National Twist Drill & Tool Co., Rochester, 


& Co., 1903 Rockwell St., Chi- 
Smit, J Murray Hill, N 
Tool Hoover Rd., 13, 


ie 
Union Twist oe Co., Athol, 
Ww Co., 1220 Wi “Heights Bivd., 


Meo ‘& Bornes, 40600 Plymouth Rd., 


lymouth, 
Willey’s Carbide Tool Co., 1 ernor 
Hwy., Detroit 1, Mich. 


DRILLS, Deep Hole 

Pratt rest & Whitney, West Hartt d 1, Conn. 
Smit, J. K,, & Sons, Inc., Murray Hill, 
Union twist Drill to Athot 

Whitman & tornes, 40600 Plymouth Rd., 
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DRILLS, Portable 


Black & Decker Mfg. Co., T 


Dumore et tS 1300 17th St., Racine, Wis. 
Miliers Falis Co., Greenfield 
Precise Products Corp., 1328-30 Clark St., 


Racine, Wit. 
& Son, Inc., 2558 W. 16th St., 


Ryerson, 
Chicago 18, 

Standard Tool Co., 2488-90 River 
Rd., Cincinnati 4, Ohio 

Thor Power Tool Co., Aurora, WW. 


DRILLS, Portable Pneumatic 


Bellows Co., 230 W. Market St. apron, Ohio 
Pneumatic Tool Co., E, 44th St., 
w 

Cleco Div., "hoes Roller Bit Co., 5125 Clinton 
Ave., Houston 20, Texas 

Ingersoll- -Rand Co., Phillipsburg, N. J. 

Keller Tool Grand Haven, Mich. 

Onsrud Machine Works, Inc., 3940 Palmer St., 
Chicago, Ill. 

Thor Power Too! Co., Aurora, Ill. 


DRILLS, Ratchet 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill, 

Chicago- -Latrobe | Twist - Works, 411 W. 
Ontario St., Chicago, Ill. 

Cleveland Twist €o., 1242 E. 49th St., 
Clevela 

Morse Twist Drill & . €o., New Bedford 


Nationel Twist Drill & Tool Co., Rochester, 


Pratt & Whitney, West yb age 1, Conn. 

Union Twist Dil Co., A 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Twist 


Besly-Weiles Corp., Beloit, Wis. 
Chicago-Latrobe twist Beit Works, 411 W. 


Ontario St., til, 
Cleveland Twist 1 Co., 1242 E, 49th St., 
Cleveland, Ohio 
Firth Sterling Inc., “3113 Forbes St., Pittsburgh 
Greenfield Tap & ie Corp., Greenfield, Mass. 
— Twist Drill & Mch. Co., New Bedford, 
National Twist Drili & Tool Co., Rochester, 


Pratt & Whitney, West Hartford 1, Conn. 
Standard Tool 0., 3950 Chester Ave., Cleve- 


Super ES Co., 21650 Hoover Rd., Detroit 13, 

Union Twist Drill Athol, Mass. 

Whitman & Barnes 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Wire 


Chicago-Latrobe Tot Drill Works, 411 W. 

Ontario St., icag 
Greenfield Tap & Die ‘Corp: Greenfield, Mass. 
Morse Twist Drill & Mch, Co., New Bedford, 


Mass. 
National Twist Drill & Tool Co., Rochester, 
ich. 
Co., 3950 Chester Ave., Cleve- 
Union Twist Drill Co., Mass. 


Whitman & Barnes 0600 Pi Rd., 
Plymouth, Mich. 


DRIVES, Chain 
Link-Belt Co., 220 S. Belmont Ave., 
apolis 6, Ind. 


DUPLICATORS 
Gorton, Georpe, Mech. Co., 1110 W. 13th St., 


acine 
New “England Nich. & Ti. Co., (Electronic) Berlin, 


Indian- 


Whit West Hartford 1, Conn. 
Rockford Mch. Tool Co., 2500 Ki shwaukee St., 
Rockford, Ill, 


Turchan Follower Mch. Co., 8259 Livernois, 
Detroit, Mich. 


DUST COLLECTORS 


Delta Tool Div., Rockwell Mfg. 
614G N. Lexington Ave., Pittsburgh 8, Pa 
Pangborn Corp., lagerstown, Md. 


DUST CONTROL SYSTEMS 
Pangborn Corp., Hagerstown, Md. 


ELECTRICAL EQUIPMENT 


General Electric Co., Schenect 5 
National Pneumatic’ Co., Inc. 7 St., 


Boston 19, 
Corp., Pittsburgh 30, Pa. 


EMERY WHEEL DRESSERS 
See Dressers, Grinding Wheel. 


EMERY WHEELS See Grinding Wheels. 


ENGRAVING MACHINES 
Cosa Corp., 405 Lexington Ave., New York 17, 


Gorton, George, Mch. Co., 1110 W. 13th St., 


Ww. 
Precise mbroducts Corp., 1328-30 Clark St., 
ine, Wis. 


EXTRACTORS, Screw 
Cleveland Co., 1242 E. 49th St., 
too ‘Die Corp., Greenfield, Mass 
ie 
Mone Twist Drill & Mch. Co., New Bedford, 


Plymouth Rd., 


Mass. 
Union Twist Drill Co., 
Whitman Barnes, 

Plymouth, Mich. 


FACING MACHINES 
1200 Oakman Bivd., Detroit 


, Mich. 
National Automatic Tooi Co., Inc., S. 7th and 
Sts., Richmond, Ind. 


FANS, Exhaust, Electric Ventilating 
Sutfole Forge Co., 490 Broadway, Buffalo, 


General Electric Co., Schenectady 5, N. Y. 


FEEDS FOR PRESSES, Automatic 


Bellows Co., 230 W. Market St., Ar Ohio. 
Federal Press Co., 600 Division “and Big Four 


R,, Elkhart, ‘ind. 
Nilson, A. H., Mch. Co., 1506 Railroad Ave., 
Co., ‘ne, 255 North 18th St., 


Bridgeport, Conn 
per Emhart Mfg. Co., 


J 
V & O Press Co, Div. 
Hudson, 


FELT, For All Applications 
American Felt Co., Glenville, Conn. 


FILES, Hack 
DoAll Co., 254 Laurel Ave., Des Plaines, III. 
Simonds Saw & Steel Co., 470 Main St., Fitch- 


burg, Mass. 
FILES, Hand 
Atkins Saw Div., Sore Warnes ., 402 South 
lilinois St., India s 9, | 
DoAll Co., 254 Laure’ Ave, Plaines, Ill. 
Heller Bros. 


Nicholson File "eo, 23 Ste, Providence, 
Simonds Saw & Steel Co., 470 Main St., Fitch- 


FILES, Machine 

Atkins Saw Div., poor Corp., 402 South 
lilinois St., Indianapolis 9, 

DoAll Co., 254 Laurel Ave., Des Plaines, Ili. 

Oliver Instrument Co., 1416 E . Maumee St., 
drian, Mich. 


FILES AND BURS, Rotary 

Jarvis, Chas. L., Co., Middletown, Conn. 

Peck, Stow & Wilcox Co., soumnaten. Conn. 

Pratt & Whitney, West Hartford 

Precise Products Corp., 1398-30" Clark 
Racine, Wis. 

Thor Power Too! Co., Aurora, Ill. 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich 


FILING MACHINES, Dies, Etc. 
DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 


Grob Bros., Grafton, Wis. 
Wigals Tool om. 2501 North Keeler Ave., 
ic 
Oliver Instrument Co., O E. Maumee St., 
Adrian, Mich 
FILTERS, Air 


Bellows Co., 230 W. Market St. Akron, Ohio. 


FILTERS, Coolant and Oil 
Serna Drill Co., 814 Chestnut St., Rockford, 


Cuno Engrg. Corp., Meriden, Conn. 

FINISHES FOR MACHINES AND METAL 
PARTS 

Lowe Bros. Co., Dayton, Ohio. 

FLEXIBLE COUPLINGS 


See Couplings, Flexible. 
(Continued on page 336) 
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These might be called 


the “life lines” of a gear 


These “life lines” are the lines of contact between a pair 
of Farrel-Sykes gears. Because they are oblique across 
the face of each tooth, and the pressure is evenly dis- Farrel-Sykes herringbone gears are made in 
tributed from tip to working depth line, there is no any size from %" to 20'0” diameter, for any 
tendency for the teeth to wear unevenly. This is why power capacity and speed. Also available 
Farrel-Sykes gears continue to operate smoothly after are straight tooth and single helical gears 
so many years of service. in sizes up to 20 feet diameter, and large in- 

The quiet, vibration-free performance of these gears ternal gears with either spur or helicol teeth. 
results from the accuracy of tooth spacing, profile and 
helix angle, and other qualities inherent in the Farrel- 
Sykes method of gear generation. Precision manufac- 
ture and the use of highest grade materials also 
contribute to long gear life. 

Farrel engineers are available to assist in working out 
unusual gear problems. Write for further information. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Akron, 
Detroit, Chicago, Memphis, Minneapolis, Portland (Oregon), 
Los Angeles, Salt Lake City, Tulsa, Houston, New Orleans FB-845 


-Shmingham 
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FLEXIBLE SHAFT EQUIPMENT 
Dumore Co., Midai Wis. 
Chas. iddie 
Orban, Kurt, Ing East 42nd St., 
New York’ 


Pratt & West ‘Hartford , Conn. 

Precise Products Corp., 1328- 30" Clark St., 
Racine, Wis. 

Walker-Turner Div., Kearney & Corp., 
900 North Ave., Plainfield, N. J. 


FORGING (Upsetting) 
Ajax Mfg. Co., Euclid, Cleveland 17, 
Hamilton Corp, 42, 


Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


National Machinery Co., Greenfield and Stan- 
ton Sts., Tiffin, Ohio 

Orban, Kurt, Co.., Inc.,, 205 East 42nd St., 
New York’ 


FORGINGS, Drop 
Bethlehem Steel Co., Bethlehem, Pa. 


FORGINGS, Hollow Bored 

Bethlehem Steel Co., Bethlehem, Pa. 

National Forge & Ordnance Go. Irvine, Warren 
County, Pa. 


FORGINGS, Iron and Steel 

Bethlehem Steel Co., Bethiehem, Pa, 

Jones & Laughlin Steel Corp., Gateway Center 
No, 3 Bidg., Pittsburgh, Pa. 

Morgan Engrg. Co., Alli iance, Ohio. 

National Forge & Ordnance Co., irvine, Warren 
County, Pa. 


FORGINGS, Upset 
Bethlehem Steel Co., Bethlehem, Pa. 


FORMING AND BENDING MACHINES 


American Foundries, Eilmes Div., 
Paddock Rd. and Tennessee Ave. ncinnati, 


Ohio, 
Corp., Philadelphia 42, 
Co Co., 6984 Machinery Ave., Cleve- 


Steel Co., Bethlehem, Pa. 

Chambersburg Engrg, Co., Chambersburg 

Cincinnati Shaper Co., Elam and Garrard hg ne 
Cincinnati, Ohio. 

Punch Shear Works Co,, 3917 St. 


‘Mch. Rochester, N N. 
Dreis & Krump Mfg Co. rs) 

Chicago 36, Ill. 
Ferracute Machine Co., Bri N. J. 
Hannifin Corp,, 1101 ‘s. Kil Ave., Chi- 

cago, Ill, 

Hufford Machine Works 1700 E. Grand 
Ave., El pogunds, Wrap), 
Hydraulic Press 00 Lincoln Ave., 

Mt. Gilead, Ohi 
Niagara Mch. & Foo! Works, 683 Northland 

Ave., Buffalo, N. Y. 

O’Neil-Irwin Mfg. Co., Lake xe City, Minn, 
rock, Stow & Wilcox Co. hington, Conn. 
oder Co., 5500 Walworth, ‘Cle Cleveland, Ohio. 


FORMING AND STAMPING 

Chambersburg ee Co., Chambersburg, Pa. 

Cincinnati Shaper Co., Elam and Garrard Be ba 
Cincinnati, Ohio. 

Dreis & Krump iMfo. Co., 7416 Loomis Bivd., 


Chicago 36, 

Henry & Emhart Mfg. Co., 760 
Windsor St., Hartf ord 1, Conn 

Press Co., 300 ‘Lincoln Ave., 

Niagara Mch. & Too Works, 683 Northland 
Ave., Buffalo, N. 

A Mch 1506 Railroad Ave., 
ridgeport, 

Inc., 255 North 18th St., 


FORMING TOOLS or Tool Blanks 
Adamas Corte Corp., 999 South 4th St., 


Harrison, N. 

Brown & ‘Sharpe Mfg. 52: Providence, R. |. 

Firth Sterling Painc., 3113 Forbes St., 
rg 


14400 Woodrow Wilson, 
is 
Stell te Div., Union Cospide & Carbon 
42nd St., New York. 


orp., 
Kennametal, Inc., Latrobe, Pa. 
ational Broach & Mch. Co., 5600 St. Jean 
Ave,, Detroit Mich” 
Pratt & Whit West Hartfo Hartford 1 
n Co., 
Fomdale, 
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FRAMES, Machinery Welded 
Mahon, R. H., Co., Detroit 34, Mich. 


FURNACES, 


General Electric Co., Sc 
Westinghouse Electric Corp., Pi gh 30, Pa. 


FURNITURE, Shop 

Standard Pressed Steel Co., Jenki Pa. 

Western Tool & Mfg. Co., 1640 E. Wheeler Rie 
Springfield, Ohio 


GAGE BLOCKS 
crown & Sharpe Mfg. Co., Providence, R. |. 
| Co. Laurel Ave., Des il. 

hitney, West Hartford 1, Conn. 

Scherr, George, €o., Inc., 200 St., 
New York 12, N. Y. 

Taft-Peirce Mfg. Co., Woonsoc R. | 

Van Keuren Co., 176 ‘Waltham on ‘Watertown, 
Boston, Mass. 


GAGES, Air 

Cosa Corp., 405 Lexington Ave., New York 17. 
DoAll Co., "254 Laurel Ave., Des Plaines, Ill. 

Products Corp., P PO. Box 1027, brovi- 


Pratt 8 ra ‘Whitney, West Hartford 1, Conn. 
Sheffield Corp. "491 Springfield, Dayton, Ohio. 
Taft-Peirce Mfg. Co., Woonsocket, 


GAGES, Comparator 

Ames, B. C., Co., Waltham 54, Mass. 

Comtor Co., 47 Farwell St., Waitham 54, Mass. 

Cosa 405 Lexington’ New York 17. 
DoAll Co, ‘254 Laurel Ave., Des Plaines, Ill. 

Federal Products Corp., P. G. Box 1027, Provi- 


‘Whitney Co,, Div. Whitney Chain Co., 
Hartford, Conn. 
Jones & ‘Lamson Mch. Co., 160 Clinton St., 


Pratt & Whitney, 1, Conn. 
Lafayette St., 


Sheffield Bough Dayton, Ohio. 
hkeepsie, 


Standard Y. 
GAGES, Depth 

Ames, B. C., Co. gion Waltham 54, 

Brown & Sharpe Providence, 


DoAll Co., 254 Ave., Des Plaines, il. 
Federal Products Corp., P. 0. Box 1027, Provi- 


Co., Div. Whitney Chain Co., 
Hartford, Conn. 
Homestrand, Inc., Larchmont 
Lufkin Rule Co., Hess Ave., Saginaw, Mich. 
Millers Falls Co., ig 
‘Co., Inc., Lafayette 


rr, ge, 

sheffield Co ingfield, Dayt 

ie Spr ‘on, io. 

Sta nkeepsie, N 

Starrett, 

Taft-Pierce Mfg. Athol, Mors 1. 

GAGES, Dial 

Ames, B. C., Co., Waltham 54 . 

Brown Shar Mfg. Co., Providence, R. 1 
DoAll Co., Laurel Ave., Des Plaines, Ill. 

Federal Products Corp., P. O. Box 1027, Provi- 
dence, R. 

Homestrand, Inc., Larchmont 

Lufkin Rule’ Co., "Hess Ave. Saginaw, M 

Scherr, Inc., "200 Laf 
New York 


12, 
Sheffield Corp., 721 fort field, ‘on, Ohio. 
Standard Gage > N. Y. 
Starrett, The L ‘eae ‘At Mass. 
Taft-Peirce ‘Woonsocket ket, R. I. 


GAGES, Electric 

cose Corp., 405 Lexington Ave., New York 17. 
Ail Co., 254 Laurel Ave.. Bes Plaines, lil. 

Federal Corp., Box 1027, Provi- 


denc 
Pratt & W' West Hartford 1, Conn. 
Sheffield Yai Springfield, Duyton, Ohio. 


GAGES, Height 

Ames, B. C., Co. altham 54 

Brown & Shar into. Co., R. 
DoAll Co., 254 Laurel Plaines, 


Homestrand, 
Lufkin Rule’ Co., Mic Mich. 
Pratt & Whitney, West 

herr, 200 Lafayette St. 


New 
Sheffield 721 eld, Dayton, Ohio. 
Starrett, fon. 7 Day 


GAGES, Plug, Ring and Snap 

Axelson Mfg. Co., P. ber” Box 15335, Vernon 
Sta., Los Angeles 58 

Brown & Sharpe Mfg. Co., Providence, R. 

Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich 

DoAll Co., 254 Laurel Plaines, ‘mM. 

ag Products Corp., P. ©. Box 1027, Provi- 


dence, R, |. 
Firth Sterling Inc., 3113 Forbes St., Pitts- 
burgh 30, Pa. 


Greenfield top & Die Corp., Greentield, Moss. 
Honeon: Whitney Co., Div. AWhitney Chal Chain Co., 


Hartford, Conn. 

orp., 30 E. 42nd St York. 

Kennametal, inc. Lotrabe, 
Metal Carbides town, Pa. 
Twist Drill New Bedford, 
Pratt West 1 

herr, George 200 St., 


New 12, N, 

corp, Sent field, Dayton, 
Standa nkeepsie, N. Y 
Starrett The L. “Con “Athol” Mass. 
Taft-Peirce Mfg. Co., “Woonsocket, R, 

Turner Bros. Inc., 2625 Hilton Rd., Feindale 


ich, 
ve keuren Co. Co., 176 Waltham St., Watertown, 
ost 
Vinge Corp., 9113 Schaefer Hwy., Detroit 28, 


ich. 
Carbide Tool 1340 W. Vernor 
Hwy., 
1300 E. Nine Mile Rd., 


Mich 
Woodworth, N 1460. 
Detroit 20, mic 


GAGES, Surface 


Ames, B. C., Co., Pegg ma 54, Mass. 

Brown & Sharpe Co., Providence, 

Columbus DiesTool & Mch. Co. 955 
Ave., Columbus, Ohio. 

Hanson-Whitney Co., Div. Whitney Chain Co., 
Hartford, Conn. 

il Co., 254 Laurel Ave., Des Plaines, Ill. 
Lufkin Rule Co., Hess Ave., ranae, Mich. 

§ on eld io. 
Starrett, The L ringtiald 


GAGES, 
Brown & Sharpe Mfg. Co., Providence, R. 
DoAil Co., Laurel Ave., tit, 
Sheff Corps Ohi 
ie orp. eld, ‘on, io. 
Starrett, The L KA 
GAGES, Thread 


Axelson Mfg. Co. ©. Box 15335, Vernon 
Sta., Los Angeles Calif. 
Detroit Tap & by Co., 8615 E. 8 Mile Rd., 


Base Line, Mic 
DoAll Co., 454 Ave., Des Plaines, III. 
Products Corp., P. P. 6. Box 1027, Provi- 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Hanson-Whitney Co., Div. Whitney Chain Co., 


Hartford, Conn. 
West Hartford 1, 


Pratt & Whitney, 
Sheffield Corp., 721 Prinafield, Ohio. 


Taft- Mfg. Woonsocke' t, 
‘oodwo od 1300 E. Nine Mile Rd., 
Detroit. ‘Mich’ 


GASKETS 
Crane Packing Co., 1800 Cuyler Ave., Chicago, 


Garlock Packing Co., Palmyra, N. Y. 


GEAR BLANKS, Non-Metallic 
< Co., 239 Richmond, Brooklyn 8, 


General Electric Co., Schenect: 
Westinghouse Electric Corp., Pitt: 


5, N.Y. 
gh 30, Pa. 
GEAR BURNISHING MACHINES 

eee er Shaper Co., 78 River St., Spring- 


shetficid Oe 721 Springfield, Dayton, Ohio. 


GEAR CHAMFERING, ROUNDING AND 
BURRING MACHINES 


Bilgram Gear & Mch. bg 1217- 
‘onsoli c ool Cor 

Cross Co., 3250 Bellevue oP. Detroit 7 Mick, 
Lipe-Rollwa Corp., 806 Emerson Ave., Syra- 


N. 
Industrial E 
Betroit 4) M ich 14230 Birwood, 
n 
Se. 05 East 42nd St., 
Sheffield Corp., ‘721 Springfield, Dayton, Ohio, 
GEAR CHECKING INSTRUMENTS 


AND EQUIPMENT 


Brown & Sha Mfg. Co., Providence, 


(Continued on page 338) 
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<i... 96" No. 4 Vertical Miller with two-dimensional Contouring Unit 


Two-dimensional electronic contour follower system on 
No. 4 Miller duplicating oircraft part for Kaiser 
Manufacturing Company of Richmond, California, 


Here’s the ultimate in electronic machine control — 
at your fingertips!.The Reed-Prentice No. 4 Vertical 
Miller, featuring electronic control for all feeds, pro- 
vides unsurpassed accuracy in complex duplicating 
operations when equipped with a General Electric 
two or three-dimensional electronic contour follower 
system. 


Today Reed-Prentice No. 4 Millers perform milling 
and profiling work for such leading manufacturers 
as General Motors Corp., Allis-Chalmers Mfg. Co., 
Chrysler Corp., Kaiser Mfg. Corp., Westinghouse 
Electric Corp. and National Pressure Cooker Co. 


MACHINE TOOL REPRESENTATIVES 
Philadelphia . . . Caleo Machinery Co. 
Buffalo . J. L. Osgood Machinery Corp. 


DoAll Detroit Co. 
Grand Rapids. DoAll Grand Rapids Co. 
Chicago. ....- DoAll Mid-West Co. 
Milwaukee . . . . DoAll Wisconsin Co. 


Minneapolis. . . . Chas. W. Stone Co. 
Houston. Preston Machine Tool SalesCo. 
San Francisco . . Montague-Horris Co. 
Los Angeles. . . . King Machinery Co. 


SPECIFICATIONS #4 -60” #4 -96" 
Longitudinal travel of table 60” 96" 
Travel of cross slide 24” 24" 
Table working surface 24x96" 24x 132" 
Feed range Ya to 25” per minute 
Spindle speeds: 20 H.P. motor 45-1890 RPM 
25 or 30 HP motor 90-1800 RPM 


REED. PRENTICE CORP 


MAIN OFFICE 
677 Cambridge St., Worcester 4, Mass. 


BRANCH OFFICES 
75 West St., New York 6, N.Y. 
1213 West 3rd St., Cleveland 13, Ohio 
4001 N. Elston Ave., Chicago 18, Illinois 
2842 W. Grand Blvd., Detroit 2, Michigan 


USA 


MANUFACTURERS OF LATHES, MILLERS, DIE CASTING AND PLASTIC INJECTION MOLDING MACHINES 
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Product Directory 


report Oe Gear Shaper Co, 78 River St., Spring- 
Gleason W Works, 1000 University Ave., Roches- 
Iinois Tool Works, 2501 North Keeler Ave., 


broach Mch, Co., 5600 St. Jean 


Shear-Speed C’ hem. Prod, Div. Michi Tool 
7125 E. McNichols Rd., roit 12, 

Starrett, The L. S., Co., Athol, ~~ 

Peirce Co., Woonsocket, 

Viggo 13 Schaefer Detroit 


GEAR CUTTING MACHINES, Bevel Gears 
(Generators) 


Biigram Gear & Mch. Works, 1217-35 Spring 
rden St., Philadelphia, Ba, 
1000 University Ave., Roches- 
ter 3, N ¥. 


GEAR CUTTING MACHINES 
Bevel Gears, Spiral 

Gleason Werte, 100C University Ave., Roches- 
ter 3, N 

GEAR CUTTING MACHINES, Spur and 
Bevel Gears (Rotary Cutter) 


Waltham Machine Works, Newton St., Wal- 
tham, Mass. 


GEAR CUTTING MACHINES, Spur and 
Helical Gears (Hobbing) 
Barber-Colman Co., Rock and Montague, Rock- 


f 
Hamilton Tool Co., 834 South 9th St., Hamil- 


Ohio. 
New Jersey Gear & Mfg. Co., 1470 Chestnut 
Ave., N. J. 
, Inc., 205 East 42nd St., New 


Shear- Speed C hem. Prod. Div. Michi 
Co., 7125 E. McNichols Rd., Detroit 793! 


ich. 
Tri lex Machine Tool Corp., 75 West St., New 
‘ork 6, N. Y. 


GEAR CUTTING MACHINES, Spur and 
Helical Gears (Shaper or Planer Type) 


Farrel-Birmingham Co., Inc., 25 Main St., 
Ansonia, Conn. 

rom & Gear Shaper Co., 78 River St., Spring- 
e 


National “Toot Co., 11200 Madison Ave., Cleve- 
a 


Shear-Speed Chem. Prod. Div. Michi 
7125 MecNichols Rd., Tes! 
ic 


GEAR CUTTING MACHINES, Worm and 
Worm Wheels 


ae Co., Rock and Montague, Rock- 
ord, . 


Fellows Gear Shaper Co., 


field, Vt. (Straight ‘and ) 
New Jersey Gear & Mfg. Co., 1470 Chestnat 
Hillside, N. J. 


r-Speed Chem. Prod, Div. Michigan 
en 7125 E. McNichols Rd., Detroit 12, 
ic 


GEAR FINISHING MACHINES 


ratons & Gear Shaper Co., 78 River St., Spring- 
ie 
Broach & Co., 5600 St. Jean 
Ave., Detroit 2, 
-Speed Chem. go Div. Michi Tool 
oe. 7125 E. McNichols Rd., roit 12, 


GEAR GRINDING MACHINES 
Cosa Corp., 405 Lexington Ave., New York 17, 


¥. 
Gleceon wes 1000 University Ave., Roches- 


te 

National Laine ge & Mch. Co., 5600 St. Jean 
Mich, 

Tool, Co. 11200 Madison Ave., 


Ave., Detroit 2, 
lo 
Pratt & Whitney, West Hartford 1, Conn. 
Van Norman Co., Springfield, Mass. 


GEAR HARDENING MACHINES 


Gleason a 1000 University Ave., Roches- 
ter 3, N. 


GEAR LAPPING MACHINES 


Fellows Gear Shaper Co., 78 River St., Spring- 
field, Vt 


Works, 1000 University Ave., Roches. 
Notional Broach & Mch. Co., 5600 St. Jean 


cor Detroit 2, Mich 
-S Chem. Prod. Div. Michi in Tool 
E. McNichols Rd., Detroit 12, 


GEAR MOTORS 
See Speed Reducers, 


GEAR SHAVING MACHINES 
Feilows s+ Shaper Co., 78 River St., Spring 


field, 
National ¢ & Mch. Co., 5600 St. Jean 


r- Prod. Div. Michi Tool 
E. McNichols Rd., ‘De roit 12, 


GEAR TESTING MACHINERY 
Corp., Philadeiphia 42 


Pa & Sharpe tg Co., Providence, R. |. 

Eastman Kodak Co., ‘ochester, N. Y. 

-Birmi Inc., 25 Main St., 
nsonia, 


Fellows Gear Shaper Co., 78 River St., Spring- 


field, 
with “DETROIT” CALL “DETROIT” Gleason Works 1000 University Ave., Roches- 
10163 Ave., Detroit 2 Mien 
increase production runs BUFFALO. National Tool 
craftsmen, working with 101.0860 Co, Ie, 200 Lafayette St 
First: “Detroit” craftsmen, ing Neo 
DALLAS TE 3818 
finest precision equipment, take pride in DAYTON ine 3042 etek ns 
the superior quality of every “Detroit” Los 7251 
Die Set. Second: Every set is fully as- MMNEAPOUS, 1822 Ampears, tne W. 65th St. 
MON 
sembled and inspected at the factory. 
Here are complete inspection facilities NEWARK . 3-418 New Yorks Ney. 
kill that ch““Detroit” vi 4-4084 Automotive, Gear Works, Richmond, Ind. 
and testing skill that mean ea Tool. 
Die Set is right before shipped. Wort, 1217-38 Spring 
For prompt delivery, or information, a 4510 Boston Gear’ Works, 3 8206 Main St, North 
call your “Detroit” representative. TORONTO, CAN. . 297 Grad Poste Geer Works, 1309 S, Cicero Ave. 


Cicero 50, 
ore Gear Co., 239 Richmond, Brooklyn 8, 


Cincinnati Gear Co., and Marie- 
Cleveland We Cincinnati, Ohi 3249 E. 80th 

velar orm 

7300 Detroit, Mich 
Diefendort ort Gear Corp., $20 N. Ave., 


Syr N 
Farrel-6 Co., Inc., 25 Main St., 


re Gear Works, Inc., 1924 W. Columbia 
Ave,, Chicago 26, 

Inc., 2635 W. Medill Ave., 

Gleason Works, "000 University Ave., Roches- 


z Tool Co., 2009 Eastern Ave, 
Cincinnati, “Ohio. 


(Continued on page 340) 


DETROIT DIE SET CORPORATION 
2895 W. GRAND BLVD. + DETROIT 2, MICH. 
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Obtain Precision 
Flatness, Finish 
and Parallelity 
in Production 
Quantities 


Many manufacturers of pumps, compressors, 
valves and other equipment containing liquids 
or air under high pressures are now using pro- 
duction lapping to great advantage—have 
eliminated gaskets in mating surfaces, have 
improved product performance. This has been 
made possible through the extreme accuracy 
of work produced by the Lapmaster in pro- 
duction quantities. Micro-inch finishes of 2 to 
3 RMS are common. Surface flatness can be 
held to less than .0000116’. 


Use Our 


Free Laboratory Service 


to Determine Your Exact Needs 


To determine whether lapping can be practical 
and profitable for you, we maintain a labora- 
tory for lapping sample parts. If you believe it 
offers possibilities we invite you to send prints 
of the parts, together with surface finish re- 
quirements and production desired. In addi- 
tion send several parts for test lapping. We 
can then give you the facts on what you can 
expect from the Lapmaster. There is no obli- 
gation for this service. 


M-8, 


A TYPICAL CASE 


"yess Four Model 72” Lap- 
a __ masters were installed in 
' an automotive plant for 
lapping the joint faces on 
large castings. These 
Lapmasters are able to 
keep pace with the high 
production requirements 
of automotive plants be- 
cause there is no down- 
time required for recon- 
ditioning the lapping 
plate. In addition, parts 
lapped by the Lapmaster 
can be brought directly from the milling operation to 
lapping. Intermediate grinding operations are elim- 
inated. Still another important feature is the fact that 
joint faces are lapped so accurately, gaskets can be 
eliminated in final assembly; the resulting metal to 
metal contact also eliminates distortion caused by the 
conventional use of gaskets. 


Additional Data 


on the complete line of 
Lapmasters is available 
on request, also new 
information on 
Measuring Flatness. 


Write for your copies today. 


1833 Cuyler Avenue, Chicago 13, Illinois 


4, 
= Mr 
WS Crane Packing Company, Dept. 
CRANE PACKING. YR. 
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Hartf: ord Co., 287 Homestead 
artfor: 
IMinols & 2120 No. Natchez 


Mass. "Gea Chic 
36 Nassou St., 
, 1470 Chestnut 


1333 E. 179th St., Cleveland. 
Perkins Gear Co., Box 1611, Spring- 


Philadelphia oo Works, Erie Ave. and G St. 
Philadelphia, Pa. 

Shear-Speed Chem. Prod. Div. Michigan Tool 
Co., 7125 €. Rd. 12 

Sier-Bath Gear & Pump i Inc., 9248 H 
Bivd., North Bergen, 

Stahl Gear & Mch. Co., ‘3901 Hamilton Ave. 
Cleveland 14, Ohio. 

Westinghouse Electric ¢ Corp., Pittsburgh 30, Pa. 

Williamson Gear & Machine Co., 2 Martha 
St., Philadelphia 25, Pa. 


GEARS, Rawhide and Non-Metallic 

American Stock Gear Div., Perfection Gear 
Co., Harvey, Ill. 

Amgears, Inc,, 6633 W. 65th St., Chicago 38. 


Atlantic Gear inc., 200 Lafayette St., 
Boston Gear Worle, 3200 Main 
uine 
Braun Gear Ce Co., 239 Richmond, Brooklyn 8, 
Cincinnati Gear Co., hae ge Pike and Marie- 
Diefendorf Gear Corp., $20 N. Beldon Ave., 
Syracuse, N. 
‘Inc., 2635 W. 
Greaves Mch.’ Tool Co., 
Hartford Special Mchry. Co., 287 Homestead 
Conn. 
7 
ono” Gear Co., 1333 E. 179th St., Cleveland. 
Philadelphia, Pa. 
Stah! Gear & Mch. Co., 3901 Hamilton Ave., 
Westinghouse Electric ‘Corp., Pittsburgh 30, Pa. 
Williamson Gear & Machine Co., 2 Martha 


New York 
North 
mont Ave., Cincinnat 
Gear Speciaities 
2009 Eastern Ave., 
Cincinnati, Ohio. 
Gear Mig, Co., 1140 W. Monroe 
Philadelphia Gear Works, Erie Ave. and G St., 
Cleveland 14, Ohio 
St., Philadelphia 25, Pa. 


Davis and Thompson type DE hor- 
izental milling machine tooled 
for milling pump bodies. 


1-A Standard 

Horizontal Milling Machine 

Oil pump bodies requiring high degree 
of finish and high production are rough 
and finish milled on both sides simul- 
taneously with this Davis and Thompson 
type DE milling machine. Production is 
264 pieces per hour. 


Patented Angular Spindle Adjustment 

Allows “Toe Cutting’—Maintains Fine 

Finish at High Production 

The finishing spindle is provided with an 

exclusive D&T design which allows an- 

gular adjustment. This in turn results in 
“toe-cutting” and 


eliminates “drag” of the cutter over the 
finished surface. Both roughing and fin- 
ishing spindles have micrometer endwise 
adjustment. 

A Basically Standard Machine Em- 
pleying Roto-Matic Principle For High 
Production Special Milling 

Like ‘all D&T machines this model DE is 
designed for long life and trouble-free 
operation. Each head has independent 
drive. There is backleash take up to 
mandrel. Anti-friction bearings through- 
out. Rapid traverse between cuts can be 
incorporated. 

Free Nata will be furnished ‘upon request. 


‘Davis & Thompson 


6411 W. BURNHAM ST., MILWAUKEE 14, WISCONSIN 
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GENERATORS, Electric 

General Electric Co., Schenectady 5 7; 

Lincoin Electric Co. ‘{Are), 22801 St. ‘Chale Ave., 
Creveiand, io, 

Reliance Electric & E 9. Co., 1074 Ivanhoe 
Rd., Cleveland 10, 

West inghouse Electric Earp. ., Pittsburgh 30, Pa. 

GRADUATING MACHINES 

Abrasive Mch. Tool Co., Dexter Rd, E. 
Providence 14, R. 

con Geo., Mch. Co., 1110 W. 13th St., 
acine 


Wis 
Greaves ‘Mch. “Tool Co., 2009 Eastern Ave., 
Cincinnati, Ohio, 


GREASE 
Cities Service Oil Co., 70 Pine St., New York, 


Gulf Oil Corp., Gulf Bldg. Pittsburgh 30, Pa. 
Houghton, E. Fe & Co., 303 W. Lehigh Ave., 
Philadeiphia, P. 


Lubriplate Div., Bros. Co., 129 
Lockw ‘ood St., Newark 5, 
Sinclair Co., 636 Ave., New 


Standard Oil i. (Indiana), 910 S. Michigan, 


Sun Oil Co., 1608 Walnut 
Texas Co., 135 E. 42nd St., 
i ater Associated Oil Battery 


Place, New York, N. Y. 


GRINDERS, Carbide Tool 
Core Corp. “J 405 Lexington Ave., New York 


N, 
Delta an Tool Div., Rockwell Mfg. Co., 
614 . Lexington Ave., Pittsburgh 8, Pa. 
Doall 254 Laurel Ave., Des Plaines, lil. 
wr ‘Corp., 1200 Oakman Bivd., Detroit 
Machinery Builders, Inc., 1600 
Douglas Ave., Kalamazoo 
Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 
Orban, Kurt, Co., Inc., 205 East 42nd St., 
New York 17, Y. 
es Electrical Tool Co., 2488-90 River 
, Cincinnati 4, 0. 


Centerless 
Van Norman Co., Springfield, Mass. 


GRINDERS, Die and Mold 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Dumore Co., 1300 17th St., Racine, Wis. 

j|amazoo 


Pratt. % Whitney, West H 1, Conn. 
Precise Products Corp., 1328-30 Clark St., 


Racine, Wis. 
— Lathe & Grinder, Inc., Brighton, Boston 
, Mass. 
Standard Electrical Tool Co., 2488-90 River 


Rd. i 
Thor Power Tool Co., Aurora, Ill. 


GRINDERS, Oilstone, for Woodworking 
Tools 


Mummert-Dixon Co., Hanover, Pa. 


GRINDERS, Pneumatic 

Bellows Co., 230 W. Market St. Ohio. 

Chicago’ Preumatic Tool Co., St., 
ew 

Cleco Div., “teed Roller. Bit Co., 5125 Clinton 
Ave., Housto' 

Ingersoll-Rand N. J. 


Keller Tool Co. Haven, Conn. 
Madison-Kipp Madison, Wis. 
insrud Machine Works, Inc., 3940 Palmer St., 
Chicago, Ill. 


Thor Power Tool Co., Aurora, Ill. 


GRINDERS, Portable Electric and Toolpost 
mS & arg Mfg. Co., E. Penna. Ave., 
Chicago | "breureatic Tool Co., 6 E. 44th St., 


New Y N. 
ae a 17th St. Racine, Wis. 
Hammond “Machinery Builders, way 1600 
Douglas Ave., Kalamazoo 
Millers Falls Co., Greenfield Mass. 
recise Products Corp., 1328-30 Clark St., 


ind Lathe Works, Inc., 425 E. Madison 
South Bend, Ind. 
standard Electrical Tool Co., 2488-90 River 
Rd incimnati 4, Ohio. 
Thee Tool Co., amare, 


GRINDING FIXTURES 
Geometric Tool Co. (Die Chaser), Westville 


Station, New Haven 15 
Kodiak Corp., 801 Caxton Bidg., Cleveland 15, 


Precise. Products Corp., 1328-30 Clark St., 


Racine, Wis. 
Taft-Peirce Mfg. Co., Woonsocket, R. 1. 
(Continued on page 342) 
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Use the Correct... 


ARMSTRONG TOOL HOLDERS 


to increase pieces, production and profits! 


Because they do their work so well, without repairs, 
maintenance or replacement . . . because they last for 
years and have become as much a part of everyday 
operations as steel itself, the importance of using the 
correct type and size ARMSTRONG TOOL HOLDER 
for each operation, is frequently overlooked. It should 
always be remembered that by controlling the cutting 
point, ARMSTRONG TOOLS control both the pro- 
ductivity and efficiency of every lathe, planer, slotter, 
and shaper in most shops. 


Tools so vitally situated, no matter how trouble-free, 
deserve periodic checking . . . checking to see that the 
correct size and correct type ARMSTRONG TOOL 
HOLDER is being used for each operation: checking 
to be sure that you are taking full advantage of the 
newer additions to the Armstrong System—the special 
types for ARMIDE (Carbide Tipped) Cutters, others 
for ARMALOY (Cast Alloy) Bits and Blades; the 
newer “spring” form threading tools and cutting-off, 
etc., etc. 


Write for a recent ARMSTRONG Catalog and 
check your tooling of each operation. 


ARMSTRONG BROS. TOOL CO 


“The Tool Holder People” ie 
5213 WEST ARMSTRONG AVENUE & CHICAGO 30, ILLINOIS 
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WE RECOMMEND 
THIS LUBRICANT 
T0 OUR 
CUSTOMERG” 


—says PACKAGE MACHINERY COMPANY 
Springfield, Mass. 


“We have found LUBRIPLATE 

Lubricants to be very effective 
and use them extensively in our ma- 
chines. To assure the proper use of 
LuBRIPLATE Lubricants for re-lubrica- 
tion, we place tags on our machines 
before shipment. Thus the purchasers 
of those machines know the LuBRI- 
PLATE Product we recommend for each 
application and where to obtain it.” 


For nearest LUBRIPLATE distributor, 
see Classified Telephone Directory. 
Send for free 56-page “LUBRIPLATE 
Data Book”... a valuable treatise on 
lubrication. Write LUBRIPLATE DIVvI- 
SION, Fiske Brothers Refining Co., 
Newark 5, N. J. or Toledo 5, Ohio. 


REGARDLESS OF THE SIZE 
AND TYPE OF YOUR MACHIN- 
ery, LUBRIPLATE 
LUBRICANTS WILL IMPROVE 
ITS OPERATION AND REDUCE 
MAINTENANCE COSTS. 


PREVENTS WEAR sxc 
CORROSION 


GRINDING MACHINES, Abrasive Belt 


Power Tool Div., Rockwell Co., 
614G N. Lexington Ave., Pittsbur. 
Corp., 1200 Oakman 


Mi 
Hill Ac gp Romy Co., 1201 W. 65th St., Cleveland 2, 
Kodiak Corp., 801 Caxton Bidg., Cleveland 15, 


Mattison Mch. Works, 

Mead “all North Ave., 
Chicago 41, 

Standar Electrical Tool Co., 2488-90 River 
Rd., Cincinnati 4, io. 

Walker-Turner Div., Kearney & Trecker Corp., 
900 North Ave., Plainfield, N. J. 

big Corp, 333 Nassau Ave., Brook- 
yn 


GRINDING MACHINES, Bench 


Decker Mfg. Co., E. Penna. Ave., 

d. 

Delta Power Tool Div., Rockwell Mfg. fe 
614G N, Lexington Ave., owe 

Gorton, Geo., Mich. Co., ‘1110 W. 13th °%. 
Racine, Wis. 

Hammond Machinery Builders, Inc., 1600 
Douglas Ave., Kalamazoo 54, 

Inc., 1418 ‘College Ave., 
mira. 

Millers Falls Greenfield, Mass. 

Rivett Lathe & Grinder, Inc., Brighton, Boston 


35, Mass. 

Jos. vy Son, Inc., 2558 W. 16th 
Ch hicago 

standard Tool Co., 2488-90 River 
Cincinnati 4, Ohio 

Thee ‘Power Tool Co., 

Wer Turner Div., “Kearne Trecker Corp., 
North Ave., Plainfield, 


GRINDING MACHINES, Broach 

Colonial Broach Co., Detroit 13, Mich. 

Lapointe Mch. Tool Co., 34 Tower St., Hudson, 
ass. 


GRINDING MACHINES, Camshaft 
com Corp., 801 Caxton Bidg., Cleveland 15, 


Landis Tool Co., Waynesboro, Pa. 
gay the Co., | ‘New Bond St., Worcester 6, 
ass. 


GRINDING MACHINES, Carbide Tool 

Arter Co., 15 Sagamore Rd., 
Worcester 

Carboloy Dept., Sioet Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 3 32, Mich 

on Ave ittsburgh 
Ex-Cell-0 Corp., 1200 Oakman Bivd., Betrcit 


Oliver ‘instrament Co., 1410 E. Maumee St., 
Inc., 205 East 42nd St., 
TN. Y. 


Sheffield Corp., "721 ‘on, Ohio. 
Electrical Tool Co., 2488-90’ River 
Cincinnati 4, Ohio. 
Trip acting, Tool Corp., 75 West St., New 


wee Carbide Tool Co., 1340 W. Vernor 
Hwy., Detroit 1, Mich. 


GRINDING MACHINES, 

Cincinnati Grinders, Inc., ‘Cincinnat! Ohio. 

Heald Machine Co., 10 ‘New ena" ‘St. Wor- 
cester 6, Mass. 

Landis Tool Co., Inc., Waynesboro, Pa. 

es Machine’ Tool "Corp., 75 West St., New 
ork 6, 


GRINDING MACHINES, Chucking 

Bryant Cushing Grinder Co., 257 Clinton St., 

Bullard Co brecater St., Bridgeport, Conn. 

Landis Tool Co., Waynesboro, Pa. 


GRINDING MACHINES, Crankshaft 

Landis Tool Co., Waynesboro, Pa. 

gy ob Co., 1 New Bond St., Worcester 6, 
ass. 


GRINDING MACHINES, 

Arter Co., 1 Sagamore Rd., 
Worcester 

Brown & Mio. Co., R. 

Cincinnati Grinders, Inc., ‘Cinci nnati, Ohio. 

, 405 Lexington Ave., New York 


N 
Doall Co., 254 Laurel Ave., Des Plaines, III. 
Dumore Co., 1300 17th St., Racine, Wis. 
Frauenthal iv, Kaydon “Engineering Corp., 
Muskegon, ch. 
Kodiak Corp., Boi Caxton Blidg., Cleveland 15, 


Ohio 
Landis Tool Co., Inc., Waynesboro, Pa. 
Norton Co., 1 "New Bond St., Worcester 6, 


Mass. 
Rivett Lathe & Grinder, Inc., Brighton, Boston 


35, Mass. 
Sheffield Corp., 721 Springfield, Dayton, Ohio. 
= Norman Co., 2640 Main St., Springfield 7, 
ass. 


(Continued on page 344) 


SOUTH BEND 
12-SPEED LATHE 


The wide range of spindle 
speeds on this new lathe cuts 
machining time because the 
operator quickly selects the 
right speed for each operation. 
Pushbutton control provides a 
fast change from any high 
speed to the corresponding low 
speed. Its 48 longitudinal and 
cross feeds assure maximum effi- 
ciency on every job. Also, you 
will find that its accuracy and 
ease of operation make your 
tough jobs easy. Send for 
catalog. 


Toolroom Lathe 


SPECIFICATIONS 


Spindle Speeds (approx.) Direct: 
high range 300, 550, 945; low range 
150, 278, 475. Back gear drive: high 
range 32, 70, 118; low range 20, 
33, 60. 

Spindle Bore — 1%”. 

Swing over bed — 16%”. 

Swing over saddle cross slide—9%”. 
Distance between centers — 3314”, 
45%", 57%", 81%”, 105%”. 

Collet Capacity — 1” maximum. 
Thread Pitches—48, 4 to 224 per inch. 


SOUTH BEND LATHE 
« SOUTH BEND 22, INDIANA 


Building Better Tools Since 1906 
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JUDGE HOW 
DRILL 
PERFORM 


by its 


SPINDLE 
ASSEMBLY 


In judging a drill, so much depends on the spindle—the accuracy, 
the ease of handling, serviceability and long life of the drill. 


This diagram of a “Buffalo” No. 15 Production Drill spindle 
shows why. The spindle is alloy steel, accurately machined, 
ground, and polished—smoothly turning on sealed-for-life ball No. 15-M 
bearings and free of end play. Dell 


For further ease of handling and accuracy, the spindle drive pul- 
ley runs on two precision ball bearings, and is broached to fit 
the 6 spindle splines so accurately that up-and- 
down sliding action of the spindle is free of 
play, yet practically frictionless. The handy 
3-spoke feed and adjustable spring return re- 
duce operator fatigue. Why not look into this 
line of drills built essentially for easy, accurate, 
low cost work? Write for recommendations on 
your drilling problem! 


MACHINE 
TOOLS 


COMPANY 


BUFFALO, NEW YORK 
Canadian Blower & Forge Co, Ltd., Kitchener, Ont, 


BUFFALO. 


440 BROADWAY 


a Tips on Better DRILLING 
Ty 
if 
4 
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Product Directory 


GRINDING MACHINES, Chaser 


Eastern Mch. Screw Cor; Haven, Conn. 
Kodiak Corp., 801 Caxton’ Bide, Cleveland 15, 


Ohio. 
Landis Machine Co., Waynesboro, Pa. 


GRINDING MACHINES, Disc ‘ 

Besly-Welles Beloit, Wis. 

Gardner Machine Co., 414 E. Gardner St., 
Beloit, Wis. 

Hammond Machinery Builders, inc., 1600 

las Ave., Kalamazoo 54, Mich. 

Kodiak Corp., 801 Bldg. 15. 

Mattison Machine Works , Rockford, Hl. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati 4, Ohio, 


GRINDING MACHINES, Drill 
Sieke, Seward, Co., 442 Cherry St., West New- 


Delte Tool Div., Rockwell Mfg. 
614G N. Lexington Ave., Pittsburgh 

er & Livingston Co., 336 Straight’ 

Grand Rapids 4, Mich. 

Machinery ‘Builders, Inc., 1600 
Douglas Ave., Kalamazoo 54, Mi 

Oliver Instrument Co., 1410 E 
Adrian, Mich. 


Maumee St., 


Orban, Kurt, Co., Inc., 205 East 42nd St., 
New York 17 

Union Twist Dail Co., Athol, Mass. 

GRINDING MACHINES, Face 

Abrasive Co., Dexter Rd., E. Provi- 

nce 
Besly- -Welles Corp., Beloit, Wis. 
Machinery & Engrg. Corp., Hamilton 


1, 
Cosa to. 405 Lexington Ave., New York 
Kodiak Corp., 801 Caxton Bidg., Cleveland 15, 


Mattison Machine Works, Rockford, Ili. 
Oliver instrument Co., 1410 —. Maumee 


Adrian, Mich, 
See 205 East 42nd St., 


Orban, Kurt, Co. 
New York’ 17 'N. 

GRINDING MACHINES, Flexible Shaft 
See Flexible Shaft Equipment. 


GRINDING 
Cincinnoti Grinders, Inc incinnati, Ohio. 
Kodiak Corp., 801 Cleveland 15, 


Ohio 
Landis Tool Co., Waynesboro, Pa. 


Scientifically established principles of magnetic chuck design— 


utilizing balanced polarization and (most important) control of 


magnetic motive force away from machine tool tables and spindles, 


form the basis of successful holding for milling operations. Walker 


Magnetic Chucks for milling reduce hand time, expedite production, 


extend cutter life, decrease costs. 


WALKER 


In Canada—Upton Bradeen & James, Ltd. 


344—MACHINERY, August, 1953 


GRINDING MACHINES, Gear Tooth 
See Gear Grinding Machines. 


— MACHINES, For Sharpening 
Cutters, Reamers, Hobs, Etc. 
Barber-Colman Co., Rock and Montague, Rock- 


Co., Providence, 
Cincinnati Milli Me, Co. Cincinnati, "onto. 
Clarkson, Inc., 380 Ontario 
Cosa Corp. 405 Lexington New York 


N. 

Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. ig nel Ave., Pittsburgh 8, Pa. 

Gear Shaper Co., River St., Spring- 
ield, Vt. 

Gale er & Livingston Co., 336 Straight Ave., 

. Gra Rapids 4, Mich. 

corion, Mch, Co., 1110 W. 13th St., 
acine 

Ingersoll *Miliing Mch. Co., 2442 Douglas St., 
ockford 

Landis Tool Co., Pa. 

LeBlond, Tool Co., ‘Madison and 


18 
Norton Co., Worcester 6, 


“New Bond 
Mass. 
Oliver Instrument Co., 1410 E. Maumee St., 
Mich. 


ud Machine Works, Inc., 3940 Palmer St., 


Pratt ih Whitney, West Hartford 1, Conn. 
Corp., 1328-30 ‘Clark $., 


standard Co., 2488-90 River 


Cincinnati 4, 
‘Co, 1500 W. Main St., 
wist Drill Co., Athol, Mass. 


Springfield, Ohio 

union 

GRINDING MACHINES, For Sharpening 
Turning and Pianing Tools 

Delta Power Tooi Div., Rockwell Mfg. %-. 
614G N. Lexington Ave., Pittsburgh 8, 

Ex-Cell-O Corp, 200 Oakman Bivd., Detroit 


Mic’ 
“Machinery Builders, Inc., 1600 
las Ave., Kalamazoo 54, Mich. 
Oliver Instrument Co., 1410 E. Maumee St., 


Inc., 205 East 42nd St., 
w 


South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 
Standard Electrical —, Co., 2488-90 River 
Cincinnati 4, 
walter, Se, Worcester, Mass. 
Waltham Machine Works, Newton St., 
ham, Mass. 


GRINDING MACHINES, Internal 

Mch. Co., Dexter Rd., E. Provi- 
nce 

Arter Ecinding’ Nich, Nich. Co., 15 Sagamore Rd., 


Worcester 
Bryant Chucki "Grinder Co., 257 Clinton St., 
aii) Corp., 405 Lexington Ave., New York 


Springfield, 
1300 17th St., Racine, Wis. 
Ex-Cell-O Cor., 1200 Oakman Bivd., Detroit 


ich. 

Frauenthal Div., Kaydon Engineering Corp., 
Muskegon, Mich, 

Heald Machine Lo, 10 New Bond St., Wor- 
cester 6, Mas: 

Corp., 801 Caxton Bidg., Cleveland 15, 


io 
Orban, Kurt, Co., Inc., 205 East 42nd St., 
New York 17, N. Y. 
ore Products Corp., 1328-30 Clark St., 


Riverr ithe x Grinder, Inc., Brighton, Boston 


35, 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati 4, io 

Wicaco Machine Corp., Stenton Ave. and Lou- 
den St., Philadelphia, Pa. 


GRINDING MACHINES, Jig 
Kodiak Corp., 801 Caxton Bldg., Cleveland 15, 


Ohio 
Mess Special — Co., Inc., 724 Union Ave., 


idgeport, 
Pratt & Whitney, West Hartford 1, Conn. 
GRINDING MACHINES, Knife and Shear 
Blade 


Tool Co., Dexter Rd., E. Provi- 
dence 
Columbia Machinery & Engrg. Corp., Hamilton 


1, Ohio 
Hill frend Co., 1201 W. 65th St., Cleveland 2, 
Mattison Machine Works, Rockford, III. 


GRINDING MACHINES, same Ring 

Besly-Welles Corp., Beloit, 

eloi 

Heald Mechine Co., 16 New Bond St., Wor- 
cester 6, Mass. 

Lehmann Machine Co., 3560 Chouteau Ave., 
St. Louis, Mo. 

Mattison Machine Works, Rockford, Ill. 

Electrical Co., 2488-90 River 

, Cincinnati 4, 


(Continued ‘page 346) 
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Experience Cannot Copied 


More than a quarter-century ago MARVEL invented and basically 
patented the MARVEL High-Speed-Edge Hack Saw Blade—the 
UNBREAKABLE blade that increased hack sawing efficiency many- 
fold. 


Every MARVEL Hack Saw Blade ever sold has been of that basic 
welded high-speed-edge construction, with constant improvements 
from year to year, as EXPERIENCE augmented the “know-how’”’ .. . 


MARVEL is not “tied” to any single source of steel supply, and has 
always used the best high speed steels that became available from 
time to time as metallurgy progressed. When-as-and-if finer steels are 
developed—and are proven commercially practical for welded-edge 
hack saw blades—MARVEL will use them, regardless of cost or 
source... 

There is only one genuine MARVEL High-Speed-Edge! All other 
“composite” or ‘“‘welded-edge” hack saw blades are merely flattering 
attempts to imitate — without the “know-how” of MARVEL 
EXPERIENCE ... 

Insist upon genuine MARVEL High-Speed-Edge when buying hack 
saw blades—and be SAFE, for you can depend upon MARVEL. 
They have been “‘tested”’, ‘‘pre-tested”’, and “‘re-tested” by thousands 
of users for more than a quarter-century! 


ARMSTRONG-BLUM MFG. CO. - 5700 Bloomingdale Ave. - Chicago 39, U.S. A. 
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Product Directory 


GRINDING MACHINES, Profile 


Cleveland Grinding Machine Co., 1643 Eddy 
Cleveland 12, Ohio. 
Cosa Corp., 405 Lexington Ave., New York 17, 


Ex-Cell-O 1200 Oakman Blivd., Detroit 
Kodiak Corp., 801 Caxton Bidg., Cleveland 15, 


Orban, Kurt, Co., inc. 205 East 42nd St., 
New York’ 17, N. Y. 
Sheffield Corp., 721 Springfield, Dayton, Ohio. 


GRINDING MACHINES, Rediel, 
Ball Race, Etc. 
Besly-Welles nm Beloit, Wis. 
F hal Kaydon’ Engineering Corp., 
Re. 


GRINDING MACHINES, Redius, Link 

Consolidated Mch. Tool Corp., Rochester, N. 

Sundstrand Mch. Tool Co., 2531 st: 
. Rockford, Hi, 


MACHINES, Ring Wheel 


-Welles Corp., Beloit, Wis. 
— Machine Co., 414 €. Gardner St., 
Wis. 
Mattison Machine Works, Pg i, 
Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati 4, a 


GRINDING MACHINES, Roll 
ee Co., 25 Main St., Ansonia, 
nn. 
Kodiak Corp., 801 Caxton Bidg., Cleveland 15, 
Lande "Tool Con, Ww 
ass. 


GRINDING MACHINES, Spline Shaft 
Van Norman Co., Springfield, Mass. 


GRINDING MACHINES, Surface 

Abrasive re Tool Co., Dexter Rd., E, Provi- 
dence 14 

Arter Grinding. hich Mch. Co., 15 Sagamore Rd., 


Worcester 


"WORK MOVES FASTER 
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MILLING MACHINE 


You get a wider work range than with 
any other machine this size. You can 
machine at any angle—vertical, hori- 
zontal or both. You can mill, drill or 
bore at any angle. Hence resetting isn’t 
necessary. Just change the machine -- 
changing is quick, (For vertical and 
regular horizontal milling, use the 10- 
RH.) Jobs are done faster and better 
... at less cost. © It’s Universal ¢ 
Rugged © Easy to Operate. 
A high precision tool. 
Write for details and specifications. 


Bulletin 10. 


FRAY “ALL-ANGLE” HEAD 
TYPE 4 


For deep, heavy 
cuts. Permits 
working to extra 
close limits. Any 
angle up to com- 
pound 2-way. Re- 
quest Bulletin 4. 


Welles 
‘Co. State St., Cam- 


‘brides, 
Brown & oo Mfg. Co., Providence, R. 
Delta Tool 


url ‘Ave’, Des Plain 
Co., 336 Straight Ave., 
lochine E. Gardner St., 
Beloit, Wis, 

hachine Co., 10 New Bond St., Wor- 
Co., 1201 W. 65th St., Cleveland 2, 
Komen Corp., 801 Caxton Bidg., Cleveland 15, 


Mattison Machine Works, Rockford, Ill. 
Norton Co., 1 New Bond St., Worcester 6 


Orban, “Kurt, Co., Inc., 205 East 4 Ke 
New York’ 17, N. 
Pratt & Whitney, \ West gy 1, Conn. 


Reid Bros. Co., 
Sheffield Corp., Dayton, Ohio. Ohio. 


Cincinnati 4, Ohio. 
Taft Berrce Mfg. Co., Woonsocket, R. 
pson Grinder Co., 1500 W. Main St., 
Ohio 
Power Tool Co., Aurora, Ill. 
Walker O. S., Co., Inc., Worcester, Mass.. 


GRINDING MACHINES, Tap 
1200 Oakman Bivd., Detroit 


Mch. Co., 160 Clinton St., 


ones & Lamson 
Springfield, Vt. 


GRINDING MACHINES, Thread 
Dumore Co. “ia 17th St., Racine, Wis. 
200 Ockman Bivd., Detroit 
amson Mch Co., 160 Clinton St., 
field vt. 
Co. (Centerless), Waynesboro, 


Tool Co. (Centerless), Waynesboro, 
urt, Co., Inc., 205 East 42nd . 


ban, 
New York 17, 
Products Corp., 1328-30 Clark St., 


Rac 
sheffield hone: 721 Springfield, Dayton, Ohio. 


GRINDING MACHINES, Universal 


Brown & Sharpe sata. Co., Providence, R. |. 
Cincinnati Grinders, Inc., Cincinnati, Ohio. 
Kaydon Engineering Corp., 


Mich. 
Kodiak on. 801 Caxton Bidg., Cleveland 15, 


Landis Tool Waynesbcyo, 
Norton Co. New Bone St, Worcester 6, 
Co., Inc., 205 East 42nd St., 
New York’ 17. 'N. Y. 
MACHINES, Worm 
nes & wig 4 Mch. Co., 160 Clinton St., 


Springfield 
Whitney West Hartford 1, Conn. 


GRINDING WHEELS 


Co., Div. Union Carbide & 
Corp., 30 €. 42nd St., New York 17 
Bay, st tate Abrasive Products Co, Westboro, 


Besly-Welles Beloi 


Blanchard Machine Co., ‘Sate St., Cam- 
bridge, 


Mass. 
Carborundum Ce, Buffalo Ave., Niagara Falls, 


N. 

Cincinnati one Machine Co., Grinding 

Wheels Div., Cincinnati, Ohio. 

Gardner ‘Machine Co. (Surface Grinder), 414 E. 
Gardner St., Beloit, Wis. 

Koa Corp., ‘801 Caxton Bidg., Cleveland 15, 


Neston. ‘ye 1 New Bond St., 


a, Pi 
smit, J. K., & Sons, phio Manvey Hill, N. J. 


GROOVING TOOLS, Internal 

Waldes Austel Place, 
Long Island City 1 

HAMMERS, Drop 

on 5. W., Co., 1375 Raff Rd., S. W. Canton, 

0. 

Chambersburg Chambersburg, Po. 

Erie Foundry Co. Pa 

Forging Air 

United "G" St., 


(Continued on page 348) 


Worcester 6, 


J 
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TRACER LATHE 


TOOL HOLDERS 
(STYLE DTRL) 


WESSON engineered especially for jet engine 

production and now widely used on other oper- 

| ae ations on “Follower” lathes. The DTRL Tool 
gt ee a | Holder cuts from right to left or left to right with 
35° clearance on each side of cutting edge. 
Wessonmetal changeable 55° insert gives you 


© The BAND ts Replaceable ot 
4 Low cost - 4 cutting edges. Band is replaceable at low cost. 


| @ The Wessonmetal INSERT * 
|. replaceable at LOW COST Write for folder or call your Wesson Tool 
NDARD Engineer. He’s a trained carbide expert. 
See “THis CARBIDE AGE” 
The story of Carbide in metal working. 


opwarD sive 


Affiliated WESSO 


| 
ayarala your 
> | 
| 
Our 
| 
‘ 
Year 
COMPANY 
| CORPORATION, Lexington, Kentucky 
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Product Directory 


HAMMERS, Pneumatic 


Chambersburg Engrg. Co., Ghombersune. Pa. 

Chicago Tool Co., 6 E. 44t St., 
New N, Y. 

Cleco Div, Reed Roller Bit Co., 5125 Clinton 


Hous 


ler Tool Co., Grand Haven, Mich. 
Power Tool Co., Aurora, Ill. 
HAMMERS, Portable Electric 

Block & Decker Mfg. 


Towson, 
Millers Falls Co., Greenfield, Mass. 


HAMMERS, Power 

Chambersburg Engrg. 053" Chambersburg, Pa. 

Lobdell United Co., 2000 “G” St., Wilmington 
99, Del, 

HAMMERS, Shoft 

SKF atustrien, | Inc., P. O. Box 6731, North 


Philadel 
Standard Pressed Steel Co., Jenkintown, Pa. 


Co., E. Penna Ave., | 


HAMMERS, Soft 
Chambersburg, Engrg. Co., Chambersburg, Pa. 


HAMMERS, Steam 


HARDENING EQUIPMENT 
Federal Tel. & Radio Corp. (Induction), E. 
Newark, N. J. 


Ohio Crankshaft Co., 3800 Harvard Ave., 
Cleveland, Qhio. 


HARDENING MACHINES, Flame 
Cincinnati Milling Machine Co., Cincinnati, 


HARDENING, Surface Treatment 


Electrolizing Corp., 1505 East End Ave., Chi- 
cago Heights, itt, 


Internal and External Grinding 


Model IG "103" 
‘ Internal Grinder 

Model IG “103” Internal Grinder has the same 

general construction and operating means as 

the cylindrical grinder. The self contained wheel- 


head has a % h.p. in-built motor with belt drive 
for either a 15,000 or 32,000 RPM spindle unit. 
Machines are self contained, the coolant tank 


and hydraulic oil tank being within the base. 


Model EG “103” 
Cylindrical Grinder 


Model “103” Cylindrical Grinder — dual pur- 
pose external cylindrical and internal grinding 
machine, built as an external grinder only, 
or as an internal grinder only. Convertible 
equipment available at any time. Hydraulic 
table movement, hand and avutomttic in-feed 
of the wheelhead through worm, worm wheel 
and screw, Work table, wheelhead and head- 
Stock can be swivelled for grinding angular 
work»,Face grinding also possible. 


Write today for complete details and specifications 


GRINDING MACHINE CO. 


WORCESTER 5, 


MASSACHUSETTS 


Rotary Surface Grinders, Fiat Circular Cutter Grinders, Internal 
Grinders, Cylindrical Grinders, Carbide Tool Grinders 
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HARDNESS TESTING INSTRUMENTS 
Shore Instrument & Mfg. Ce Ye Wyck Ave. 
and Carli St., Jamaica, 
Wilson Mechanical Inc., 230-D 
Park Ave., New York, N. Y. 
HEADING MACHINES 
National Machinery Co., Greenfield and Stan- 
ton Sts., Tiffin, Ohio. 
HEAT-TREATING EQUIPMENT 
Ipsen industries, Inc., 536 N. Madison, Rock- 
ford, Ill, 
HOBBING MACHINES 
See Gear Cutting Machines, Spur and 
Helical Gears (Hobbing), and Gear 
Cutting Machines, Worm and Worm 
Wheels. 


HOBS 
—. Co., Rock and Montague, Rock- 


ford 
Brown & Sharpe Mfg. Co., Providence, R. |. 


Co., Div. Whitney Chain Co. 
Hartford, Conn. 
Iinois Tool Works, 2501 North Keeler Ave., 


scape 

Nationa A Co., 11200 Madison Ave., Cleve- 
and, 10. 

Nich Twist Drill & Tool Co., Rochester, 


& Mfg. Co., 1470 Chestnut 


Shear § hem. Prod. Div., Michigan Tool 
Co., 7125 McNichols Rd., Detroit 12, 


Mich, 
Union Twist Drill Co., Athol, Mass. 


HOIST HOOKS 
Bethlehem Steel Co., Bethlehem, Pa. 


HOISTING AND CONVEYING 
EQUIPMENT 
Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 


HOISTS, Air 
York, Ne Tool Co., 6 E. 44th St., 
or’ 
Phillipsburg, N. J. 
Keller. Toot Co., Grand Haven, Mich. 
Thor Power Tool Co., Aurora, Ill. 
HOISTS, Chain, Etc. 
Ryerson, Jos. T., . Son, Inc., 2558 W. 16th St., 
Chicago 18, 
HOISTS, Electric 
Philadelphia Gear Wom. Inc., Erie Ave. and 
G St., Philadelphia, P 
HONES 
Barnes Drill Co., 814 Chestnut St., Rockford, 


Carborundum Co., Buffalo Ave., Niagara Falls, 


Moline Tool Co., 102 20th St Moline, Il. 
Ca, 3 New Bond Worcester 6, 
ass. 


Sunnen Products Co. & 
7900 Manchester Ave., St. Louis 17, Mo. 

HONING MACHINES, Internal 
(Cylinder) 

Sernes nae 814 Chestnut Rockford, 


, Co., 201 
Micromatic Hone Corp., 8100 Schoolcraft, De- 


troit 4, Mich. 
Moline Tool Co., 102 20th St. 


Snyder Tool & ap Co., 3400 


troit 7, Mich. 
, 7900 Manchester i 
St. Louls 17, Mo. 
HONING MACHINES, External 
Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
Micromatic Hone Corp., 8100 Schoolcraft, De- 
troit 4, Mich. 
HONING TOOLS AND FIXTURES 
Barnes Drill Co., 814 Chestnut, Rockford, lil. 
Micromatic Hone Corp., 8100 Schoolcraft, De- 
troit 4, Mich. 
Products Co., 7900 Manchester Ave., 
St. Louis 17, Mo. 
HOSE, Leather, Rubber, Metallic, Etc. 
American Metal Hose Br. American Brass Co., 
25 B New Yor 
Cleco Div., Reed Roller Bit Co., 5125 Clinton 
ve., Houston 20, Texas. 
Titefiex, Inc., 500 Frelinghuysen Ave., Newark 


HYDRAULIC MACHINERY, 
Tools and Equipment 


American Steel Foundries, Ei 
Rd. and Av Ave., 


(Continued on page 350) 
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WHERE PLATE 
WELDED 


A STEELWELD IS NEEDED... 


Whether you make boilers, furniture, railroad cars, 
ships, airplanes or machinery, if you work with metal 
from 12 gauge to one inch thick, most likely you have 
great need for a Steelweld Bending Press. 

Steelwelds are versatile tools that perform many types 
of work quickly and easily, whether only one piece or 
a production run is required. Long, sharp welded 
corners can be replaced by quickly made, smooth, 
round, bended ones, and both appearance and strength 
improved. Illustrated below are some of the many kinds 
of work that can be performed on any Steelweld. 

It will pay you to investigate the many possibilities of 
this modern metal-forming tool that is improving prod- 
uct appearance and saving time and money for many 
enthusiastic users. 


 Conrugating and any straight-line pro- Conical sections are quickly formed 
duction bending can be done to with standard bending dies by use of 


/ 
gi CLEVELAND GRANE ENGINEERING GO. 


dig 5427 E. 281 Street, Wickliffe, Ohio 


TEELWELD 


BENDING PRESSES 


BRAKING » FORMING BLANKING DRAWING CORRUGATING » PUNCHING 
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Large diameter holes can be punched 
tingly. Bolt holes and other holes can 
 heirline accuracy. the ram-tapering mechanism. be punched 25 to 150 at a time. 
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Product Directory 


Corp., Philadelphia 42, 
a. 
Drill 814 Chestnut St., Rockford, 


Barnes, , Corp., Rockford, 5 
Corp., 
Steel Fdry. ‘& Mch. Co., Birdsboro, 


Bliss, E. nek Co., 1375 Raff Rd., S. W., Can- 


ton, 
Engrg Co., Chambersburg 
Cross Co. 3250 Ave., Detroit 7 
Denison nore. Co., 1160 Dublin St., Columbus 


16, Ohio 

Hannifin Corp., 1101 5S. Kilbourn Ave., Chi- 

Ho arson: Whitney Co., Div. Whitney Chain Co., 

art onn. 

Hydraulic Press Mfg., Co., 300 Lincoin Ave., 
Mt. Gilead, Ohio 

Engg. Kenmore Station, Buf- 


Michigan Too! Co., 7171 £. McNichols Rd., 
Detroit 12, Mich. 

1560 W. Pierce St., Milwaukee 
Wis, 


Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill, 
& Enarg. Co., 3400 E. Lafayette, 
it 7, 
= Tool Co., 2531 St., 


eed. 
Turchan Follower Mch. Co., 8259 Livernois & 
Alaska Aves., Detroit, Mich. 


bs Inc., Oakman Bivd., Detroit, 

Watson-Stillman Co., Div., H. K. Porter a 
Inc., 

Wilson, 


gis Main St., Buffalo, N. 
Wood, ic Ledger B 
delphia 5, Pa. ido., Phil 


HYDRAULIC POWER UNITS OR 
TOOL HEADS 

Bellows Co,, 230 W. Market St., Akron, Ohio. 

Barnes Drill Co., 814 Chestnut, Rockford, 

John S., Corp., Rockfor 

Barnes, W. F. & John, Co., "Woter St., 
Rockford i, 

1200 Oakman Bivd., Detroit 


More will be 
with a SHELDON 


It actually costs less to do most 
turning jobs on a Sheldon Precision 
Lathe. Machine-tool investment is 
cut to a fraction. Power cost is 
materially reduced. Less experienced 
operators can operate Sheldons safely 
and efficiently. Even cost-loadings 
for plant—floor space, heat and light 
are lower because two Sheldons can 
often operate in the space occupied 
by one large lathe. 

On most “everyday” jobs a 
Sheldon will actually turn out more 


Write for Catalog 


ae per hour too. With double 
belts to the spindle Sheldon lathes 
deliver enough power to take a 
healthy bite in direct drive, at really 
high speeds. Sheldon’s “‘Zero Preci- 
sion” Taper Roller Bearings permit 
work to the closest tolerances. Very 
seldom if ever are such extremely 
accurate bearings used in other 
lathes. 

You will actually keep more as 
profit if you use Sheldon Lathes 
wherever possible. : 


SHELDON MACHINE C0.,Inc. 4246 North Knox Ave.,Chicago 41, Illinois 


i 
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— 1101 S. Kilbourn Ave., Chi- 
Mfg. Co., 300 Lincoin Ave., 
Rivett Lathe & Grinder, Inc., Brighton, Boston, 


Turchan Follower Mch. Co., 8259 Livernois & 
Alaska Aves., Detroit, Mich, 
— Inc., Oakman Bivd., Detroit, 


INDEXING AND SPACING EQUIPMENT 


by Co., Dexter Rd., E. Provi- 

nce 

Bellows Co., 230 W. Market St., Akron, Ohio. 

Brown & Sharpe Mfg. Co. Providence, R. I. 

E Co., 431 S. Dearborn St., 

Hartfor Special Mchry. Co., 287 Homestead 
St., Hartford, Conn 

Kempsmith Machine Co., 1819 S. 7Ist St., 
Milwaukee 14 

Nichols-Morris Rog 76 Mamaroneck Ave., 
White Plains, N. 

Rockford Machine 1 Tool Co., 2500 Kishwaukee 


St., Rockford, 
uth Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, 

Sundstrand Mch. Tool Co., 2531 ‘11th St., 
Rockford, Ill, 

Taft-Peirce M 


0, Mich. 
ir get. Inc., 24000 Lakeland Bivd., Cleve- 


INDICATORS, Dial 

Ames, Waltham 54, Mass 

Brown Sharpe Mfg. Co., Providence, R. 
2 Lourel Des Plaines, 


—  Preducts + Corp., P. O. Box 1027, Provi- 

Homestrand, Inc., Larchmont, ~ Y. 

r ne., ie, N. Y. 

Starrett, The L. S., Co., Ane Mass. 


wn & Sharpe Mfg. Providence, R. 1. 
The L. S., Mass. 
-Root, 20" Sargent St., Hartford, 
‘onn, 


INDICATORS, Test 


Ames, B. C., Waltham 54, Mass. 
Brown & Sharpe Mfg. Provide’ 
Federal ral Products Corp., P. 0. Box 


1 
Co., Poughkeepsie, N. Y. 
Starrett, Athol” Mass ion. 


INDUCTION HEATING 


General Electric Co., Schenectady, N 
Ohio Crankshaft ¢o., 3800 Ave., 
Cleveland, Ohio. 


INTENSIFIERS, Hydraulic 
Corp., Philadelphia 42, 


Hydraulic ° Press Mfg. Co., 300 Lincoin Ave., 


ngrg. Co., Ohio. 
wee ti Co., Div. H. K. Porter Co., 


Inc., 
Public Ledger Bidg., Phila- 
JACKS, Planer 


Nhve, Bros. Tool Co., 5200 W. Armstrong 
western 
& Engrg. Co., 117 Hollier 


JIG BORER 
See Boring Machines, Jig. 


JIGS AND FIXTURES 

ee Products Corp., 12677 Burt Rd., Detroit 

Bath, Co., 6984 Machinery Ave., Cleve- 

Beaver ineeri Cc 2850 

Box 429, Re Oak, M Mich. 

B ool & Meh. Co 955 Cleve- 
al Mehr. Co., 287 Homesteaa 

Machine Co., 2442 Douglas 

ngs 


Jahn, B., Manufacturing Co., Ellis St., New 
Britain, 


(Continued on page 352) 
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Here’s the motorized spindle of the 1218 HYDRABRA- 
SIVE SURFACE GRINDER — the last word in hydraul- 
ically operated grinders. This piece of packaged pre- 
cision delivers 3 HP direct to the 12” grinding wheel 
. . » for taking heavy cuts, for producing fine finishes, 
for maintaining the ultimate in flatness on every job. 
No. 1218 specifications include: wide cross travel 
(12) and moderate table length (18”); saddle ball 
ga ways; wide range of table speeds; accessories for 
f wet or dry grinding. Send for latest complete catalog. 
Abrasive Machine Tool Company, 12 Dunellen Road, 
East Providence 14, Rhode Island. 


vnepuction 
45 


Vig i 
a’ ta & 
| 
| 
’ 
| Abrasive Quality is Reflected in the Finish of Your Product ee g 
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Product Directory 


Logansport Machine Inc., 810 Center 
Sheffield field, Dayt 
Corp. Geen Ave., 
trand Machine Tool Co., 2531 11th St., 
Rockford, Ill. 
Toft-Peirce Mfg. Co., Woonsocket, R. |. 
‘oodworth A., Co., 1300 E Nine Mile Rd., 
Detroit 20, Mich. 
JOINTS 
See Fittings, Hydraulic, 
Pneumatic, 
KEYSEATERS 
Inc., Station F, P. O, Box 10}, 


, Ohio. 
Consolidated’ Mch, Tool Co., Rochester, N. Y. 
Dovis 405 Exchange St., 


er 
Mochine Tool Co., 34 Tower St., 
Mass. 


Mitts & Merrill, 68 Holden St., Saginaw, Mich. 


KNURL HOLDERS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Pratt & Whitney, West Hartford 1, Conn. 


KNURLING TOOLS 
Bros. Co., 5200 W. Armstrong 


Pratt & Whitney, West Hartford 1, Conn. 


LAPPING MACHINES 

Barnes Drill Co, (Straight Line or Rotating), 
814 Chestnut St., 

Cincinnati Grinders, inc. (Centeriess), Cincin- 


nati, Ohio 

Crane‘ Packing Co., 1800 Cuyler Ave., Chi- 
cago, Ill. Div.). 

Fo Gea r Shaper Co., 78 River St., Spring- 
el 


Michigan Tool 7171 £. McNichols Rd., 
Detroit 12, Mic’ 


EXCLUSIVE! Light, small, compact, — sturdy and accu- 
rate — that’s the Procunier Tru-Grip Tap Holder. It’s 


WRITE FOR FREE BROCHURE 


Giving full particulars on the complete line 
of Procunier Tapping Equipment 


Precunier 
Safety, Chuck Company | 


16 SOUTH CLINTON ST. 
DEPT. 


CHICAGO 6, ILL. 


another in a long line of engineering triumphs that have 
made Procunier Tappers the most popular in the industry. 
More and more users agree 
practical holder that ever gripped a tap.” It has a slim 
ruggedness that permits easier tapping close to walls or 
shoulders with minimum interference. Easy to handle, 


“it’s the most efficient, most 


simple to use, has a wide-range tap capa- 
city and a positive drive to tap that is un- 
matched. The tap holder and spindle are 
made in one piece, hardened and ground 
for precision accuracy, strength, longer 
trouble free life. The tap is driven by the 
squared end of the tap shank and is held 
in true alignment by the round of its shank 
— eliminating the possibility of “chewed 
up” or “marked” tap shanks. Takes pro- 
longed wear and abuse, the Tru-Grip Tap 
Holder consistently gives top quality per- 
formance with a minimum of tap wear 
and breakage 

The Tru- GHp Tap Holder is onl 
many features and advantages found in 
Procunier Tappers. Find out—now—how 
industry is utilizing Procunier Tappers to 
cut costs, accelerate production and pro- 
duce better quality work at minimum cost. 


one of 


PROCUNIER SAFETY CHUCK CO. 


16 S. Clinton St., Chicago 6, Ill. Dept. 8 
Gentlemen: Please send your illustrated bro- 
chure giving complete details, specifications | 
and prices on the improved line of Procunier | 
High Speed Tapping Heads. 
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Hone Corp., 8100 Schoolcraft, De- 
roit 
on éo., 1 New Bond St., Worcester 6, 


Taft-Peirce Mfg. Co., Woonsocket, R. |. 


LAPPING PLATES, Hand 
ane Packing Co., 1800 Cuyler Ave., Chicago, 


LATHE AND GRINDING DOGS 


—s Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 


LATHE ATTACHMENTS 

American Tool Works Co., Pearl and Eggleston 
Aves., Cincinnati, io. 

Cincinnati Lathe & Tool Co. ep Dis- 
ney St., Oakley, gg Ohio. 


Gisholt’ Machine ‘Co., 
Ave., Madison 10, Wise 

Hendey Machine Co. inc., 

Jones & Lamson Mch. Co., 1 


Mch. Tool Co., Madison and 

ae Rds., Cincinnati 18, ‘Ohio 

Lodge & ey 3055 Colerain Ave., 
Cincinnati 

Tool 1938 Thomas St., Mead- 
ville 

Monarch Siashine Tool Co., 27 Oak St., Sidney, 


Pratt. % Whitney, West 1, 

Corp., 1328-30 Clark 
acine, 

Prentice ‘Corp., 677 Cambridge St., Wor- 


Mass 
Reed "Rolled Thread Die Co., P. O. Box 350, 
Worcester 1, Mass. 
Rivett Lathe & Grinder, Inc., Brighton, Boston 


35, Mas 
Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill. 
Seneca Falls {Mch. Co., Seneca F Y. 
Snyder Tool & Engrg. Co., 3400 
troit 7, Mich. 
Sidney Macnine Tool Co., 
South Bend Lathe he Works, Inc., 425 Hy “Madison 


St., South Bend 
Springfield Mch. ton Co field, Ohio. 
5 31 St., 


Sundstrand Mch. Tool 
Rockford, Ill. 

Turchan Follower Mch. Co., 8259 tivernois & 
Alaska Aves., Detroit, Mich. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio. 


LATHE CONVERTER 
Master Mfg. Co., Hutchinson, 


LATHES, Automatic 

Bullard Co., Brewster St., Oridoutert 2, Conn. 
Cone Automatic Mch. Co., Inc., W indsor, Vt. 
Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 
Gisholt Machine wee 45 E. Washington Ave., 


Madison 10, 
Goss & hich, Co., Kensington, Conn. 
linton St., 


Jones & Lamson Mch. Co., 160 

Vt. 
Mch. Tool Co., aaa and 

Ras, Cincinnati 18, 

Lodge & Shipley Co., 3055 Colerain Ave., 
Cincinnati 25, Ohio 

Monarch, Machine Tool Co., 27 Oak St., Sid- 

National Acme Co., 170 E. 131st St.. Cleveland. 

New Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

Porter-Cable’ Machine Co., Salina St., Syracuse 

Potter & Johnston Co., 1027 Newport Ave. 
Pawtucket, R. I. 


Pratt & West fond 1, Conn. 
Russell, Holbrook & ee Inc., 292 Madi- 


Kansas. 


troit 7, Mich. 
Sundstrand Mch. Tool te. 


2531 
Rockford, tl. 


lth St., 


LATHES, Axle 

Consolidated Mch. Tool ool Corp, Remhecter N. Y. 
R. Mch. Tool Madison and 
Cincinnati is, y, 


Tool & “Co., 3400 E.’ Lafayett: 
r Too rg. Co., e, 
troit 7, M 
Tool Co., 2531 St., 


Rockford, Hl. 

LATHES, Bench 

Cope oom 405 Lexington Ave., New York 17, 

Hardinge ore, 1418 College Ave., 
Elmira, N. Y. 

LeBlond, R. a | Co., Madison and 
E » 18, Ohio. 


(Continued on page 354) 
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Tank Maneuver on the Production Front 


A military contractor in Min- 
nesota paid an outside firm $6 
per wheel just to remove worn 
tires from tank track wheels. 
An alert management saw in 
the Dake 150-ton hydraulic 
platen press an opportunity for 
a smart, moneysaving opera- 
tion. When the press had been 
installed, it brought these in- 
teresting results: 


@® Two operations were com- 
bined into one—pressing the old 
tire off the wheel, and pressing 
the new one on in a single move. 


@® The removal-replacement job 
now costs only 15 minutes of an 
employee’s time—compared to 
$6 per wheel for removal only 
as it was handled before. 


@ It saves the time lost in send- 
ing work out—avoids delays in 
the supplier’s shop—helps get 
jobs delivered on time. 


How about your production? 
It may very well be that a 
Dake Press will speed up work 
for you, too. Dake has a wide 
variety of hydraulic presses in 


its standard line . . . also stands 


ready to custom-engineer 
presses for jobs that standard 
models can’t handle. It will 
pay you to consult your near- 
est Dake distributor. 


Dake Engine Company, 604 Seventh St., Grand Haven, Mich. 


Hand-Operated Power-Operated yong Gap Type Movable 


Presses Hydrouvlic Hydraulic Presses Frame 
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Product Directory 


Pratt & Whitney, West Hartford 1 
Rivett Lathe érinder, 


Conn. 

bathe Inc., Brighton, Boston 
Seneca Falis Mch. Co., Seneca Falls, N. Y. 
Sheidon Mch. Co. inc., 4240-4258 N. Knox 

Ave. 41, lil 
South end tate Works, Inc., 425 E. Madison 


LATHES, Boring 
Bullard Co., Brewster St., Br 2, Conn. 
Gisholt Machi yi 1245 E. Washington Ave., 
Mch. T ool Madison and 
Cincinnat: 
dpe & y Co., 5055 Ave., Cin- 
Sidney 29, Tool Co., Sidney, Ohio. 


LATHES, Crankshoft 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
LeBlond, R. K., Mch. Tool Co., Madison and 
cg Rds., Cincinnati 18, Ohio. 
Snyder Tool & Enorg. Co., 3400 E. Lafayette, 
roit 7, 


Sundstrand Mch. Tool Co., 2531 llth St., 
Rockford, Ill. 


LATHES, Double-End 


Consolidated ed Mch. Tool Rochester, N. Y. 
LeBiond, R. K., Mch. on and 


. Mo, 
Tool & Engrg. 3400 fayette, 


rand ‘Mch. Tool 
Rockford, Ill. 


LATHES, Duplicating 


H.E.B. Machine Tools, Inc., 475 Fifth Ave., 
New York 17, N. Y. 
Co., 3560 Chouteau Ave., 


Monarch, Tool Co., 27 Oak St., Sid- 

Sidney Mochine Tool Co., Si 
lex Machine Tool Corp., 75 
‘ork 6, N. Y. 


, Ohio. 
est St., New 


POWER 


Bonus Buitt 


PRESSE 


Gives You More Service 
for Your Production Dollar 


Non-Repeating Safety 
Clutch 


Double Spring 
Activated 


Unusual Versatility 


Larger Die Space 


Ample Power 


Adaptable to Metals, 
Plastic, etc. 


WRITE FOR COMPLETE SPECIFICATIONS | 
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Will increase your production to 
a new high. Will shear mild 
steel up to 10 gauge in three 
lengths: 6, 8 and 10 feet. Less 
curl and burring. No gears or 
clutch. 


LATHES, Engine and Toolroom 
American Tool Works Co., Pearl and Eggleston 
Aves., Cincinnati, Oh 
’P. O. Box 15335, Vernon 
a., 
Cincinnati Lathe & Too! Co., 3207-3211 Dis- 


St., Oakley, Cincinnati 
Consolidated Mchy’ Tool N. Y. 


le Rochester, 
Coss Som 405 Lexington Ave., New York 


eaves Mch. Tool Co., 2009 Eastern Ave., 
Cincinnati, 

H.E.B. Machine Tools, Inc., 475 Fifth Ave., 
Hendey és, i Conn. 
ine ne., 
LeBiond, R. K., Mch. Tool and 

Edwards Rds., Cincinnati ie ‘Ohio. 
Lehmann Machine Co., 3560 Chouteau Ave., 


St. Louis, Mo. 
Lodge & Ship! Eo, 3055 Colerain Ave., Cin- 
cinnati 25, 
Co ; 4901 W. Lawrence Ave., 
hic il. 
Test Co., 27 Oak St., Sid- 


Ohio. 
Hoot . Co., Inc., 410 Broome St., New 


Mor 
York, 
Nebel Machine Tool Co., 3401 Central Park- 
, Cincinnati 25, Ohio. 
Kurt, inc., 205 East 42nd St., 
New York’ "N.Y. 


, West Hartford 1, Conn. 
Orp., 677 St., Wor- 
cester, Mass 
Rivett oo & Grinder, Inc., Brighton, Boston 


Rocktord M Machine Tool Co., 2500 Kishwaukee 
Seneca Falls Mch. Co., Seneca Falls 
Sheldon Machine Co., ‘Inc., 4240-4258 NY Knox 
achine 
Simmons Machine Tool Corp., 1606 N. 
way, Albany, N. 
South Be Bend Lathe Works, Inc., 425 E. Madison 


South Bend 
Springfield Mch. Tool Co., Springfield, Ohio. 


LATHES, Gep 


Axelson Mfg. Co., P. O. ox 15335, Vernon 
Ss Los les 58, Cal 
Cincinnati Lane & Tool Co., ag a Dis- 


ney St., kley, Cincinnati 9 
Gishott Machine 
Madison Wis. 


io 1245 E. Ave., 
H.E.B. Machine Tools, Inc., 475 Fifth Ave., 
New York 17, N. Y. 
Lemond, R. K., Mch. Tool fo., Madison and 
‘dwards Rds., Cincinnati 18, Ohio 
Lodge & Shi ley 3085" Colerain Ave., 
Cincinnati 25, Oh 


Nebel Machine 3401 Central Park- 


Senece Falls, N. Y. 
ool Corp, sidney Ohio. 
notield, Ohio. 
Ave., 


Sidney Machine 
armen “Toa! 


Cleveland 3 


LATHES, Gun 

LeBlond, R. K., I Co., son and 
Edwards Rds., 18, 

Machine Co., 3560 Chouteau Ave., 


Louls, 
eenane Falls Mch. Co., Seneca Falls, N. Y. 


LATHES, Hollow Spindle 
Axelson Mfg. Co., P. < Box 15335, Vernon 
Sta., Los Angeles 58 Calif. 
“de Tool Co., Madison and 
ds Rds., Cincinnat 18, Ohio 
achine Co., 3560 Chouteau Ave., 


Mo. 
Shi ney, 3055 Colerain Ave., 
athe ih gad Inc., 425 E. Madison 


LATHES, Manufacturing Type 

Upesete Corp., 806 Emerson Ave., Syra- 

Lodge & Shipley Co., 3055 Colerain Ave., 
c 5, Ohio. 


LATHES, Spinning 


ay E. W., Co., 1375 Raff Rd., S$. W. Canton, 
0. 
Ferracute Machine Co., Bridgeton, N. J. 


LATHES, Toolroom 
See Lathes, Engine and Toolroom. ” 


LATHES, Turret 


Borders Giver, W. 9th St., Cleve- 
land 13 
Brown & & Sharpe Mfg. Co., Providence, R. 1. 


(Continued on page 356) 
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it’s BIG... 


With 12” swing over bed and saddle wings, 1” 
collet capacity, 1%" spindle hole, and 35” center 
distances this newest Logan has the size to handle 
a major share of the average shop’s lathe work. 


it's RUGGED... 


Its heavy headstock, massive spindle and rugged 
construction throughout make the 12” swing Logan 
a lathe of precision, stability and power. 


it's VERSATILE... 


Smoothly, without chatter, the 12” swing Logan 
Lathe hogs out amazingly heavy cuts. It is equally 
effective in high speed production and second 
operation work. Sustained accuracy at all spindle 
‘speeds (38 to 1260 rpm) is inherent in the ball 
bearing spindle mounting. This fact plus features 
like extra large compound and cross feed dials 
adapt it to exacting tool room operations. Its 
durable construction and enclosed design are 
important advantages in the school shop. 


Presenting 
‘THE 12" SWING.. 


IT’S ACCURATE... 

The wide-spaced, oversize ball bearing spindle 
mounting means sustained accuracy. Total spindle 
run-out, 12” out from the bearing is less than 
.0005". The 6!54,” wide bed is heavily ribbed for 
rigidity. 2 V-ways and 2 flat ways precision ground 
to within .0005”. Extra large dials on the new 
carriage permit accurate readings. Precision built 
throughout. 


it's SIMPLE TO OPERATE... 


No spindle adjustment is required for any speed 
from 38 to 1260 rpm. Dials are easy to read. All 
controls and levers are easily accessible. Outboard 
drive simplifies belt adjustment and change. Inex- 
perienced operators and students quickly master 
this rugged, accurate lathe. 


i's ECONOMICAL... 


By the multiple economies it offers—investment, 
maintenance, space and power—the 12” Logan 
brings new economy and new profits to every type 
of lathe operation. 


SEE THIS NEW LATHE AT YOUR LOGAN LATHE DEALEk’S, OR 


Full catalog descrip- 


Write for 


tions and price in- 


Information... fs formation on request. 


Write today to 


LOOK TO LOGAN FOR BETTER LATHES AND SHAPERS 


INGINEERING 


With 


FEATURES 
LIKE THESE 


OUTBOARD V-BELT DRIVE 
Double V-Belts transmit power to 
headstock with maximum efficiency 
and are easily accessible for change 
or adjustment. 


NEWEST, FINEST CARRIAGE 
Convenient, rigid, accurate, com- 
pletely machined. Accurately 
machined and ground t ae 
on cross slide and sad ao pe 
mountin fixtures and use ma 

Simple, convenient, 
disc type clutch. 


UNGERNEATH V-BELT DRIVE 
Jack-shaft and countershaft turn on 
ball bearing aT Motor and all 
parts are ate 
easily accessi Lover operated d belt 
tension release. 
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Product Directory 


Bullard Co., Brewster St., Bridgeport 2 
© Corp.,. 405 Lexington Ave., New 17, 


Gisholt Machine 1245 E. Washington Ave., 
Madison 10, 

Hardinge Rada Inc, (Bench or Cabinet 
Mounting), 1418 College Ave., Elmira, N. Y. 

Jones & Lamson Mch Co., 160 Clinton St., 


Springfield, Vt. 
LeBlond, R. K., Mch. Tool Co., Madison and 
Cincinnati 18, Ohi 


Edwards 
Lodge & Shi "Bo Co., 3055 Colerain Ave., 


Cincinnati Ohio. 
Millholland, K., Mchry. 6402 West- 
field Bivd., 5 


Morey Mchry. Co., Inc., St., New 
York, N. Y. 
Orban, Kurt, Co. 


Inc., 205 East 42nd St., 
New York’ 17, 'N. 
Potter & Johnston Co. (Automatic), 1027 New- 
port Ave., Pawtucket, R. 
Rivett Lathe & Grinder, Inc., Brighton, Boston 


Mas 
Simmons Mch. Tool Corp., 1600 N. Broadway, 
Albany, N. Y. 


Bend Lathe Works, 425 E. Madison St., 
South Ind. 


Bend, 
Springfield Mch, Tool Co., Springfield 
Triplex Tool Corp., St., 
or 
Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio. 


LATHES, Vertical Turret 


American Steei Foundries, King Mch Tool Div., 
a Rd. and Tennessee Ave., Cincin- 


Ohio 
Bullard Co., Brewster St., Bridgeport 2 
Orban, Kurt, Inc., 205 East bind ot, 
New York 17, N. Y. 


LAYOUT FLUID 


Dykem Co., 2303 P. North 11th St., St. Louis 
6, Mo. 


LEVELS 


Bullard Co., Brewster St., 


2, Conn. 
Lufkin Rule Co., Hess 


Ave., Saginaw, Mich. 


Here’s a new fixed cen- 
ter Horizontal Boring 
Mill unit that quickly 
gives you toolroom ac- 
curacy and production 
speeds—plus versatility! 


Specially designed for short and medium run jobs, a single Millholland Auto- 
matic Boring Unit can be used for a variety of jobs, and one or more units 
can be mounted on a bed to perform a wide range of operations. Automatic 
operation replaces manual lever shifts, giving a complete automatic feed 
cycle. Hydraulic feeds are infinitely adjustable. 

The body is heavily proportioned throughout for maximum rigidity. The 
hardened steel alloy spindle reciprocates thru hardened steel bushings mounted 
in the sleeve. The sleeve is contained in two precision Timken bearings. 
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SPECIFICATIONS 
10 


of 
toper of No. 5 
Length of stroke 


Get more information about this new Millhol- 
land Automatic Boring Unit. Let us show you 
how efficiently they can be applied to many of 
your horizontal boring mill operations. 


W. K. MILLHOLLAND 
MACHIINERY COMPANY, INC. 
6402 WESTFIELD BLVD. 
INDIANAPOLIS 20, 


INDIANA 


Millers Falis Co., Greenfield, 
Pratt & Whitney, Hartford 1, Conn. 
Starrett, The L. Athol, 
Toft-Peirce Mfg. “Woonsocket. R. 


LOCKNUTS 


Link-Belt Co. (For Position Bearings), 519 
N. Holmes Ave., 6, 


LUBRICANTS, Including Extreme 
Pressure (EP) Machinery Lubricants 
Ce ye Oil Co., 70 Pine St., New York, 


Gut ii Corp Gulf Pittsburgh 30, Pa. 

i Co., 303 W. Lehigh Ave., 
be 
Fiske Bros. Refining Co., 129 


Lockwood S$ 
Refining Co., 630. Sth ‘Ave., New York, 
Standard Oil Co. (Indiana), 910 $. Michigan, 


Hl. 
Stuart, B. A., Oil Co., Ltd., 2739 S. Troy St., 
Chic 23, Il. 
Sun Oil , 1608 Walnut at. Philadelphia, Pa. 
Texas Co, "135 E. 42nd St., New York, N. Y. 
Ti ater Associated Sil Battery 
Place, New York, N. Y. 


LUBRICATING SYSTEMS 


Farval Corp., 3249 E. 80th St., gardens Ohio. 
Madison-Kipp Corp., Madison, 
Onsrud mn ing Works, Inc., 3940 Palmer St., 
Chicago 
Rivett Grinder, Inc., Brighton, Boston 
, Mass. 


MACHINISTS’ SMALL TOOLS 


See Calipers, Hammers, Wrenches, 
Drills, Taps, Etc. 


MANDRELS 
See Arbors and Mandrels. 


MARKING MACHINES AND DEVICES 


Colonial Broach Co., P. O. Box 37, Harper 
Sta., Detroit, Mich. 


MEASURING MACHINES AND 
INSTRUMENTS, Precision 
Cue Packing Co., 1800 Cuyler Ave., Chicago, 


Corp., P. O. Box 1027, Provi- 
dence, R. 

Homestrand, Inc., Larchmont, N. Y. 

Lufkin Rule Co., Hess Ave., Saginaw, Mich. 
Hoffmann Bearings ‘Corp., Stamford, 


Pratt me Whitney, West Hartford 1, 

Scherr, George, Co., Inc., 200 
New York 1 

Sheffield Corp., 721 Ohio. 

Starrett, The L. S. 

Taft-Peirce Mfg. tor Woonsocket, R. 1. 

= vag ae 176 Waltham St., Watertown, 
oston, 


MEASURING WIRES, THREAD, 
SPLINE AND GEAR 
Van Keuren Co., 176 Waltham St., Watertown, 


Boston, Mass. 
Taft-Peirce Mfg. Co., Woonsocket, R. 1. 


METAL, Bearings 
See Bearings, Bronze, Babbitt, Etc., 
and Bushings, Brass, Bronze, Etc. 


METERS 
See Recording !nstruments. 


MICROMETERS 


Ames, B. C., ce fi. Waltham 54, Mass. 
Brown & Sharpe M RI. 
Lufkin Rule Ag ve., Saginaw, Mich. 
Falls Co., Greenfield ‘Mass. 
att & Whitney, West Hartford 1 


Conn. 
Lafayette St., 


The L. S. 
Van Keuren Co., 1 St., Watertown, 
Boston, Mass. 


MICROSCOPES, Toolmakers 


Scherr, ey 200 Lafayette St., 
New Y 12, N 


(Continued. on page 360) 
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the SAJ 0 “ON IVERSAL” 


exemplifies the expert workmanship that is traditional in Swedish 
machine tools. Like all SAJO Millers, this new Universal Milling 
Machine was designed and built to the highest standards of quality 
and practical utility. 


Avoidance of exterior “luxury” features, slight in value but substantial 
in cost, and concentration on the vital factors of construction, enable 
the SAJO to deliver top performance at moderate cost. 


rr = = SAJO Millers are available in Plain and Universal types, with longi- 
Sajo Vertical Milling Attachment tudinal power table feed only, or with power feed in all directions. 
Screws and dials are in the U. S. inch system. 
Standard Equipment includes: Extra Equipment: 
3 HP motor and starter equipment, motor Universal Dividing Head, Vertical Milling 


driven coolant system, adjustable table Attachment, Slotting Attachment, Swivel 
feed nut to allow climb-milling, 1 arbor, Base Vise, Rotary Table. 


arbor support brace. 


CONDENSED SPECIFICATIONS 

Table Size x Precision anti-friction beari 
Longitudinal travel: Plain Miller 24%” and gear shafts 

Universal Miller 27'4"' One-piece column and base 
Transverse travel Net weight — 2200 Ibs. 
Vertical travel 
12 spindle speeds 
Table feeds 


Taper in spindle nite for Calelog 


Main motor 


NO PRIORITY-——— PROMPT DELIVERY ATTRACTIVE PRICE 


AUSTIN INDUSTRIAL CORP. 


DEALERS IN PRINCIPAL CITIES 
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You can look ahead 
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today’s faster-cutting screw stock! 


HIS is no news to the hundreds of shops 

that have switched from ordinary Bes- 
semer screw stock to U’S’S Free-Machining 
MX. It may be news to you. 

During the past few years, results obtained 
in producing over a billion screw machine 
parts of many different kinds have established 
these facts; 1) wherever you put fast-cutting 
MX to work, production goes up and costs 
come down; 2) you can safely figure that MX 
will cut the cost of any part you now machine 
from ordinary Bessemer screw stock; 3) the 


more machine work your parts require the . 


greater your savings will be. 
Can you afford to ignore these well-proved 
benefits? 


If you haven’t tried MX on a production 
basis, now is a good time to start. Prove on 


your own machines that despite its slightly 
higher cost, MX is actually the most economi- 
cal bar stock yet developed. 


The reason is simple. U'S‘S Free-Machin- 
ing MX cuts cost in four ways. By increasing 
the rate of production, it lowers the cost per 
part. By prolonging tool life, it reduces down- 
time. By assuring better part finish it often 
eliminates extra finishing operations. By pro- 
viding closer dimensional accuracy, rejections 
are minimized. 

U‘S'S Free-Machining MX is being pro- 
duced in all the popular bar sections and sizes. 
You can obtain it in cold-finished form from 
your regular supplier as ‘‘MX”’ or under his 
own identifying trade name. In hot-rolled 
form, MX is available direct through our 
nearest district sales office. 


For more parts and better parts—at lower cost per part—standardize on MX, 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
AMERICAN STEEL & WIRE DIVISION, CLEVELAND * COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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Product Directory 


MILLING ATTACHMENTS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Cincinnati Milling Machine Co., Cincinnati, 


Ohio. 
Consolidated Machine Tool Corp., Rochester, 
Fray Machine joe Co., 515 W. Windsor Rd., 
e 


ndale 4, 
George, Meh. Co., 1110 W. 13th St., 
Racine, Wis 
| peed Milling Mch. Co., 2442 Douglas St., 
ockford. 


Kearney & Corp. Wis. 


Kempsmith °., 1819 5S. 
Milwaukee 14, 
Northwestern Tool e Engrg. Co., 117 Hollier, 


ton 
Pratt & Whitney, West Hartford 1, Conn 
* Precise Products Corp., 1328- 30° Clark St., 
Racine, 
Reed- ‘pretest ‘Corp., 677 Cambridge St., Wor- 
ceste 
wet Lathe & Grinder, Inc., Brighton, Boston 


35, 

“Mch. Tool Co., 2531 St., 
Rockford, Il. 

Turchan Follower Mch. Co., Livernois & 
Alaska Aves., Detroit, Mich 

Van Keuren Co., 174 Waltham St., Watertown, 
Boston, Mass. 

ven Norman Co., 3640 Main St., Springfield 7, 

Oss. 


MILLING AND CENTERING MACHINES 


Davis & Thompson Co., 6411 W. Burnham St., 
Milwaukee 14, Wis. 

Jones & Lamson Mch. Co. (Automatic), 160 
Clinton St., Springfield, Vt. 

Sundstrand Mch. Tool Co., 2531 IJIth St., 
Rockford, Il, 


MILLING MACHINES, Automatic 


Milling Machine Co., Cincinnati, 
Conpenideted Machine Tool Corp., Rochester, 


N. 

Cross a 3250 Believue Ave., Detroit 7, Mich. 

Hall Co., and Abbotsford 
Ave., Phil iphia 

Ingersoll Milling 2442 Douglas St., 
ockford, 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 

Kearney & Trecker Corp., Milwaukee, Wis 

New Mch. & TI. Co. (Electronic) Berlin, 


Con 
Pratt "L ‘Whitney, West Hartford 1, Conn 


Snyder Tool & Co., 3400 é. Lafayette, 
etroit 7, Mich, 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Il. 


Tool Co., Inc., 255 North 18th St., 
Ampere, 


MILLING MACHINES, Bench 


Hardinge Bros., Inc. (Bench or Pedestal Type), 
1418 College Ave., Elmira, N. Y. 
Pratt & Whitney, West Hartford 1, Conn. 


MILLING MACHINES, Circular 
Continuous 
Comegeuns Machine Tool Corp., Rochester, 


Davis & Thom oO. 6411 W. Burnham St., 
Milwaukee 14, 

Espen-Lucas Mch. Works, Front St. and Girard 
Ave., Philadelphia, Pa. 

Hall Planetary Co., Fox, ate and Abbotsford 
Ave., Phila Iphia 29, 

Ingersoll Milling Mch, tee “2442 Douglas St., 
ockford, Ill. 

Kearney & ‘Trecker Corp., Wis. 

Snyder Tool & Engrg. Co., 3400 E " Latayette, 

troit 7, Mich, 

Sundstrand Mch, Tool Co., 2531 I1!th St., 

Rockford, Ill. 


MILLING MACHINES, Duplex 


Cincinnati Milling Machine Co., Cincinnati, 
io. 
Copeenseted Machine Tool Corp., Rochester, 


Espen-Lucas Mch. Werte, Front St. and Girard 
Ave., Philadelphia 

Ingersoll Milling Mch. 2, 2442 Douglas St., 
ockford, tll. 

Kearney & Trecker Corp., Milwaukee, Wis. 

Nichols-Morris —. 76 Mamaroneck Ave., 
White Plains, N 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 

troit 7, Mich, 

Sundstrand Mch. Tool Co., 2531 ilth St., 

Rockford, Ill. 
Tool Co., Inc., 255 North 18th St., 

Ampere, 


MILLING MACHINES, Hand 
Frew Machine Co., 121 East Luray St., Philo- 


delphia 20, Pa. 
Nichols-Morris Corp., 76 Mamaroneck Ave., 


White Plains, N. Y. 


860—MACHINERY, August, 1953 


- Pratt & Whitney, We West Hartford 1, Conn. 


Precioe Products Corp., 1328-30 Ciark St., 


U. S. Tool By: Inc., 255 North 18th St., 
Ampere, J. 
Van ewe Co., 3640 Main St., Springfield 7, 
Mass. 


MILLING MACHINES, Horizontal, Plain 
and Universal 


Austin Industrial Corp., 76 Mamaroneck Ave., 
White Plains, N 

Brown & sharpe M Co., Providence, R. 


Ohio. 
Machine Tool Corp., Rochester, 


Cosa Corp., 405 Lexington Per New York 17, 

ney Machine Tool Co., 515 W. Windsor Rd., 
lendaie 4, Calif. 

Gorton, Geo. Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

Greaves Mch. ong Co., 2009 Eastern Ave., 
Cincinnoti, 

Ingersoll Milling. ‘Mch. Co., 2442 Douglas St., 
Rocktord, Il. 

Kearney & ‘Trecker Corp., Milwaukee, Wis. 

Kempsmith Machine Co., 1819 S. 7ist St., 
Milwaukee 14, Wis. 

Marac Mchry. Corp., 1819 Broadway, New 
York, N. Y. 

Orban, Kurt, Co., Inc., 205 East 42nd St., 

Pratt & Whitney, West Hartford 1, Conn. 

Sheidon Machine Co., Inc., 4240- 4258 N. Knox 
Ave., Chicago 41, 

Simmons Mch. Tool Cop. , 1600 N. Broadway, 

Snyder Tool & oe ce , 3400 E. Lafayette, 


Albany, N. 
Sundstrand iach, Tool Co., 2531 St., 
Rockford, til, 
me Norman Co., 3640 Main St., Springfield 7, 
ass. 


MILLING MACHINES, Lincoln 


Brown & Sharpe me. Co., Providence, R. |. 
Sundstrand Mch. Co., 2531 
Rockford, Ill. 


MILLING MACHINES, Planer Type 


Consolidated Mch. Tool Corp., Rochester, N. Y. 

Espen-Lucos Mch. Front St. and Girard 
Ave., Philadeiphia, 

Giddings & Lewis echine Tool Co., Fond du 


Co., Woodburn Fs and Penn. 
Evanston, Cincinnati, 
‘Mch. Co., Douglas St., 
‘ockfor 
Kearney & Trecker Corp., Wis. 
Pratt & Whitney, West Hartford 1, Conn. 


MILLING MACHINES, Planetary Type 


Hall Planetary Co., + St. and Abbotsford 
Ave., Phila Iphia 29, Pa. 


MILLING MACHINES, Profile 

Cincinnati Milling Machine Co., Cincinnati, 
io. 

coe ore.. 405 Lexington Ave., New York 17, 

1200 Oakman Bivd., Detroit 


Frew Machine Co., 121 East Luray St., Phila- 

ia 

Groton, Geo., Mch, Co., 1110 w. 13%h St., 
Racine, Wis. 


Inc., 205 East 42nd St., 
New York’ 17, N. Y. 


Sundstrand M 
Rockford, Il. 


MILLING MACHINES, Ram Type 
Universal 
Prey Machine Tool Co., 515 W. Windsor Rd., 
endale 4, Calif. 
vs Norman ‘Co., 3640 Main St., Springfield 7, 
ass. 


Tool Co., 2531 St., 


MILLING MACHINES, Turret Type 
Bridgeport Machines, Inc., Linley Ave., Bridge- 
port, Conn. 


MILLING MACHINES, Vertical 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Cincinnati Milling Machine Co., Cincinnati, 

10. 

Consolidated Mch. T ter, N. Y. 

Ekstrom, Carlson & Railroad Ave., 
Rockf: ford, 

Garten, oo Mch. Co., 1110 W. 13th St., 
Racine 

! erent “Milling Mch. Co., 2442 Douglas St., 
ockfor 

Kearney & Trecker Corp., Milwaukee, Wis. 

Co., 1819 "Broadway, New York, 


un, Kurt, Co., Inc., 205 East 42nd St., 
York’ 17, N. Y. 


Pratt & Whitney, West Hartf , Conn. 
Reed-Prentice Corp., 6 677 pa AD St., Wor- 


cester, Mass. 
Snyder "tool & & Engrg. Co., 3400 E. Lafayette, 
of troit 7, Mich. 
Sunstrand Machine Tool Co., 2531 Ith St., 
Rockford, Il. 


MODEL AND EXPERIMENTAL WORK 
See Special Machinery and Tools. 


MOLD AND DIE COPYING MACHINES 
Pe Corp., 405 Lexington Ave., gd York 17. 
M ch. 1110 W. 13th St., 


Wis. 
Pratt ee Whitney, West Hartford 1, Conn. 
Turchan Follower Mch. Co., 8259 ‘Livernois & 
Alaska Aves., Detroit, Mich, 


MOLDING MACHINES, Plastic 


American Steel Eimes Engrg. 
Tennessee Ave., Cinc 


Hannifin Soa: 1101 S. Kilbourn Ave., Chicago, 


Press Mfg. Co., 300 Lincoln Ave., 
t. Gilead, Ohio 

Reed Prentice 677 Cambridge St., Wor- 
ceste: 

Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford. Ill. 

Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J. 


MOTORS, Electric 

Deico Products Div., amg Motors Corp., 
321 €. First St., Ohio. 

General Electric Co., Schensctody 

fogs ic Co., Armory St., 
oston 

Reliance Electric & Engrg. Co., 1074 Ivanhoe 
Rd., Cleveland 10, Ohio 

Westinghouse Electric Cores; Pittsburgh 30, Pa. 


MOTORS, Hydraulic 

Gerotor May Corp., Oliver St. and Maryland 
Ave., Baltimore, 

Oilgear Co., 1560 W. Pierce St., Milwaukee 4, 

Sundstrand Machine Too! Co., 2531 lth St., 
Rockford, Il 


MULTIPLE-SLIDE FORMING MACHINES 
Machine A. H., 1506 Railroad Ave., 


U. §$. Tool ‘Co. | inc., 255 North 18th St., 
Ampere, N. J. 


NIBBLING MACHINES 


Campbell Machine Div., American Chain & 
able Co., on 929 Connecticut Ave., 
Bridgeport, 


NIBBLING MACHINES, Nickel 


International ‘eM Co., Inc., 67 Wall St., 
New York, 


NIPPLE THREADING MACHINERY 
Landis Machine Co., Inc., Waynesboro, Pa. 


NUT MAKING MACHINERY 


National Greenfield and Stan- 
ton Sts., Tiffin, Ohio. 


NUMBERING MACHINES 
—e Stamp & Tool Co., Staten Island, 


NUT SETTING EQUIPMENT 
See Screw Driving and Nut Setting 
Equipment. 


NUT TAPPERS 
See Bolt and Nut Machinery. 


NUTS, Cold Forged, Wie, ont Cap 
Chicago Screw Co., Bellwood, 
Corp., 200 St., New York 


Republic Steet Cc Union Drawn Steel Div.), 
epublic Cievelond 

Union Drawn Steel Co Div,” Republic Steel 
Corp., Massillon, Ohio. 


NUTS, Self-Locking 

Eigutts Stop Nut Corp. of America, 2330 Vaux- 
hall Rd. Union, Ns 

Grip Nut 310 S. Aves; Chicago 4, 


(Continued on page 362) 
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WORK FROM 


LEHMANN 
LARGE HOLE 


DOUBLE-ENDER 
HYDRATROL LATHES 


18” x 13 foot x 6 foot Double-End Hydratrol, 
hollow spindle, Engine Lathe; with 71%” hole in 
spindle; having hardened ways and a 10” long 
spindle extension. Equipped with carriages on both 
beds. Arranged for power feed and thread cutting. 
Tailstock for additional work between centers. 


Double-End Hydratrol Lathes are built in sizes 29 

from 18” with holes up to 714” to larger sizes with 

holes to suit the job. Double-End operations avoid 2 : — 
mond profile wheel dresser. Weight 72,000 Ibs. 

necessity for resetting the work, and insure rela- 

tive concentricity of boring and turning operations Vv 


and squareness of faces at both ends. 


— 


MA H N E M PA Y DIVISION OF NOVO ENGINE CO. Boring Tools 
GRAND at CHOUTEAU « ST. LOUIS 3, M0. by Lehmann 
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N-O-P 


For Multiple Tapping 
and Drilling... 


MULTI-TAPPERS 


Engineered and built to your 


NEW FEATURES OF 
specific production requirements JARVIS MULTI-TAPPERS 
from our basic standard com- include: 


ponents, Jarvis Multi-Tappers can @ Aluminum case — Jig bored. 

be furnished for any type of drill nee a action, 
@ Ball bearings throughout. 
We invite your inquiries—let us 
assist in analyzing your tapping 


and drilling needs! 


Send for our catalog featuring 
Jarvis Multi-tappers 


WHEN POWERED WITH A JARVIS TORQOMATIC DRIVE THE JARVIS MULTI-TAPPER 
PROVIDES THE MOST EFFICIENT AND PRODUCTIVE MACHINE IN THE FIELD. 
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Ohio. 
ic ‘Steel Corp., Bolt and Nut Div., Re- 
public Bidg., Cleveland 1, Ohio. 


OIL CUPS 


Gits Bros. Mfg. Co., 1846-62 Kilbourn Ave., 
Chicago, Ill. 


OIL EXTRACTORS AND CLEANERS 
De Laval Separator Co., Poughkeepsie, N. Y. 


OIL GROOVERS 


Wicaco Machine Co., Stenton Ave. and Louden 
St., Philadelphia, Pa. 


OIL-HOLE COVERS 


Gits Bros. il Co., 1846-62 Kilbourn Ave., 
Chicago, | 


OIL SEALS 
ae Packing Co., 1800 Cuyler Ave., Chicago, 
Garlock Packing Co., Palmyra, N. Y. 


OILERS AND LUBRICATORS 


Bellows Co., 230 As Market St Ohio. 
Gits Bros. Mfg. Co., 1846-62 gy Ave., 
Chicago, til. 


Madison-Kipp Corp. Corp., Madison, Wis. 
OILS, Cutting 

See Cutting and Grinding Fluids. 
OILS, Lubricating 
Cities ¥ Service Oil Co., 70 Pine St., New York, 
DoAll Co Des 


H hton Ave., 


wad 943 Refining Co., 630 5th Ave., New York, 

Standard Ol Co, (indiana), 910 S. Michigan, 
ic 

Stuart Oil” 0 8” Ltd., D. A., 2739 S. Troy St., 


Sun Oil 1608 Walnut St., Philadelphia, Pa. 

Texas Co, “135 E. 42nd St., New Yor ork, N. Y. 

Tide Water Associated Gil Co., 17 Battery 
Place, New York, N. Y. 


OILS, Quenching and Tempering 
Cities Jorvice Oil Co., 70 Pine St., New York, 


N. 
Gulf oi Corp. Gulf Pitts h 30, Pa. 
Houghton & & Co. 
“Philadelphia 
Sinclair Refining Co., 630 5th Ave., New York, 


Standard Oi! Co. (Indiana), 910 . Michigan, 

le 

‘Oil Co., Ltd., D. A., 2739 S. Troy St., 
Chicago 23, Ill. 

OILS, Soluble 


See Compounds, Cutting, Grinding, 
Metal Drawing, Etc. 


OPTICAL FLATS 
i Packing Co., 1800 Cuyler Ave., Chicago, 


ORDNANCE MACHINES, Special 


Rehnberg-J vig Mfg. Co., 2135 Kishwaukee 
St., Rockford, Ill. 


PACKING, Leather, Metal, Rubber, 
Asbestos, Etc. 


Cree Packing Co., 1800 Cuyler Ave., Chicago, 


Gerlock Packing by ig 


Houghton & Co. 
“Philadel ia, 


Watson-Stiliman Co. Div. H. K. Porter Co., 
Inc., Roselle, N. J. 


PARALLELS 


Starrett, The L. Co. vei eg 
Taft-Peirce Mfg. ket, R. 
ker, O. S., Co., Inc., Worcester, Mass. 


PATTERNS, Wood and Metal 
Mummert-Dixon Co., Hanover, Pa. 


Product Directory 
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PHOSPHOR BRONZE 
See Bronze 


PILLOW BLOCKS 
Boston Gear Works, 3200 Main St., North 


c Soles’ Corn. 1771 Broadway, New York 
Link-Belt Co., 519 N. Holmes Ave., Indianapolis 
Norma-Hoffmann Bearings Corp., Stamford, 


Conn. 
Shafer Bearing Corp., ay Grove, Ill. 
SKF Industries, Inc, P.O. Box 6731, North 
Philadelphia, Pa. 
Standard Pressed Steel Co., Jenkintown, Pa. 


PIPE, BRASS AND COPPER 
Asserien® Brass Co., 25 Broadway, New York, 


Co., Inc., 1949 Rodney 
0., 205 East 42nd St., 


& Brass Inc., 230 Park Ave., 
N. Y. 


PIPE STEEL 

Alleghany Ludium Steel Pittsburgh, Pa. 

Jones & Laughlin Steel Center 
No. 3 Bidg., een a. 

Orban, "Co. 205 East 42nd St., 


New Yi 
Republic Steel Bidg., Cleveland 


Rygreon, Joseph, & Son, Inc., 2558 W. 16th 
United Steet Corp. National Tube Co., 


Div., 436 7th Ave., Pittsburgh, Pa. 


PIPE THREADING AND CUTTING 
MACHINES 
Landis Machine Co., Inc., Waynesboro, Pa. 


PIPE TONGS 
Co., 5200 W. Armstrong 


PLANER ATTACHMENTS 


Consolidated Mch. Tool Corp Rochester, N 
Giddings & Lewis Machine tool Fond. 


Ave. and Penn 
R., Ev Ohio. 
Northwestern Tool & Engrg. Co., 117 Hollier, 


Ohio. 
Rock’ one ‘Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill. 
then Follower Mch. Co., 8259 Livernois & 
Alaska Aves., Detroit, Mich. 


PLANERS, Double Housing and Openside 
ee Corp., Philadelphia 42, 


Cleyelond <i Shear Works Co., 3917 St. 
Clair Ave. Cleveland, Ohio (Picate). 
M h Toot Corp. Plate, 

otary a rank Types) 
Giddings & Lewis Machine Sool end 


n Ave. and Penn 
R. Ohio. 
Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, til. 


PLASTIC AND PLASTIC PRODUCTS 


Bakelite Co., Div. Union Carbide & Corben 
Corp., 30 E. 42nd St., New York 17, N. Y. 


PLATE ROLLS 


Baldwin-Lima-Hamilton Corp., Lima-Hamilton 
Div., Hamilton, Ohio. 

Bethlehem Steel Co., Bethlehem, 

Cleveland & Shear Works 3917 St. 
Clair Ave., E. Cleveland, Ohio. 

Consolidated Mere Tool 

Ryerson, Joseph & , 2558 Ww. Noth 
Chicago 18, ‘iM. 


PLATES, Surface 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Brush Electronics Co., 3405 Perkins. Ave., 
Cleveland 14, Ohio 

Chailenge Machinery Grand Haven, 

Delta Power Tool Rockwell Mfg, 
614G N. Lexi ade a) Pittsburgh 8 

Pratt & Whitney Div., West Hartfor 
herr, Co., Inc., 200 Lof ayette St., 
New York 12, N. Y. 

Peirce Co., Woonsocket, R. 1. 
ya hang Co., Inc., 255 North 18th St., 


N. J. 
Vinco gs 9113 Schaefer Highway, Detroit 
28, Mich. 


(Continued on page 364) 
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JARVIS 
POWER TOOLS 


include: 

TAPPING ATTACHMENTS 
TAPS - FLEXIBLE SHAFTS 

AND MACHINES 

ROTARY FILES 

TUNGSTEN CARBIDE 

REAMERS AND MILLS 
DRILLS - BORING BITS 


PULLEY 


“Custom Made” 
means just that! Accurate 
indexing and precision machine grind- 
ing of flute and spiral points on Jarvis 
Taps produce a tool in which ALL the 
cutting edges do their share of the work. 
Our highly accurate fluting process 
makes it possible for us to control for 
your PARTICULAR NEEDS the amount of 
hook ground in the flutes. Specify Jarvis, 
and you'll always have “Custom Made” 
Taps designed to do a specific job — 
bly well. 


Send for complete Tap 
Catalog now—also name 
of your nearest Jarvis 
representative. 


P 
have “Custom Made” | 
Cutting Ed 
Chase Brass & ~ ing ges a 
Orban, Kurt, C 
a. |S EXTRA CHARGE | 
> TAPS | TAPS TAPS 
> | = 
| 
| 
> 
> 
\ 
| 
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THE CHARLES L. JARVIS CO., MIDDLETOWN IN CONNECTICUT 
MACHINERY, August, 1953—363 


ROW THEM AWAY 


Regrinding of carbide tools—even the best— 
consumes time and money. It can be a major 
item in over-all tooling costs. But—there’s a way 
to eliminate this expense entirely on many jobs: 
Here’s how. 


The “Kendex” tool needs no regrinding! It 
has an indexable insert that can be discarded 
when all its multiple cutting edges become dull. 


By the time replacement is required (at slight 
cost compared to that of regrinds), the insert 
has already paid for itself by increased produc- 
tivity, and to discard it is economical practice. 


Kendex tools are available in three styles— 
with round, square, or triangular inserts—as 
illustrated, and in a range of shank sizes—'2” 
to 1” square. 


Perhaps you have jobs on which standard 
Kendex tools will be suitable—or you may be 
able to use the standard inserts in conjunction 
with present tooling. If you desire, one of our 
Tool Engineers will be glad to assist in working 
out suitable applications of the “Kendex”* 
principle to your specific machining problems. 
Kennametal Inc., Latrobe, Pa. 


*KENDEX ® 


PNEUMATIC EQUIPMENT 


Bellows Se, Re W. Market St., Akron, Ohio. 
Bliss Co., E. , 1375 Raff Rd., $. W., Canton, 


Oh 
Chicago Pneumatic Tool Co., 6 E. 44th St., 
N York, 7 
Cleco. Div., Reed Roller Bi Bit Co., 5125 Clinton 
Houston 20, T 
Honan Corp., "Kilbourn Ave., Chicago, 


Ingersoll-Rand Co., Phillipsburg, N. 
jansport M: Machine Co., Inc., $10 Ave., 


“Spec tig Co., 4114 North Knox Ave., 
gga , Inc., 127 Armory St., 
Onsrud Machine Works, Inc., 3940 Palmer St., 
Chicago, 
Thor Power Too! Co., Aurora, Ill. 


POLISHING LATHES AND MACHINES 
Black & Decker Mfg. Co., Penna, Ave., 


Towson, Md. 

Gardner Machine Co. (Div. Landis Tool Co.), 
414 E. Gardner St., Beloit, Wis. 

Hammond Machinery Builders, 1600 
Douglas Kalamazoo 54 

Hill 4 Acme ‘1201 W. 65th St., 2. 

Millers Falls Co., Greenfield, Mass. 

Standard Electrical Tool hy 2488-90 River 
Rd., Cincinnati 4, Ohio. 

Sundstrand — ine Tool Co., 2531 1th St., 
Rockford, 


POLISHING TOOLS, Portable 
Cleco Div., Reed Solter mn Co., 5125 Clinton 


Ave., Houston Tex 

Jarvis, Charles L., Middl 

Precise Products Corp., 1398-30" ot St., 
Racine, Wis. 

Sundstrand Machine Tool Co., 2531 11th St., 
Rockford, 


POWER UNITS, Hydraulic 
See Hydraulic Power Units or 
Tool Heads. 


PRESSES, Air 


Famco Machine Co., 3124 Sheridan Rd., 
Kenosha, 


PRESSES, Arbor 

Bellows Co., 230 W. Market St., Akron, Ohio. 

Baldwin-Lima-Hamilton Corp., ‘Lima-Hamilton 
Div., Hamilton, Ohio. 

Dake ’E Co., 604 Seventh St., Grand 
Haven, Mich. 

Fameo Machine Co., 3134 Sheridan Rd., 


nosha, Wis. 
she it Corp., 1101 S. Kilbourn Ave., Chicago, 


Co., Inc., 810 Center Ave., 

ogans 

Tomiine-debwaen Co., 614 No. Mechanic St., 
Jackson, Mich. 

Watson- Stillman | ve Div. H. K. Porter Co., 
Inc., 

Wilson, ‘ais ‘rain St., Buffalo, N. Y. 


PRESSES, Broaching 


American proach & Mch. Co., Ann Ae Mich. 
Bliss Co., , 1375 Raff Rd., Ss. W. , Canton, 


Ohio. 

Colonial Broach Co., Detroit 13, Mich. 

Dake Engine Co., ‘604 Seventh St., Grand 
Haven, Mich. 

Ferracute Machine Co., Bridgeton, N. J. 

— Erie Engrg. Co., Kenmore Station, Buf- 
alo, 

Lapointe “Machine Tool Co., 34 Tower St., 


udson, Mass 
ae Co., 1560 W. Pierce St., Milwaukee 4, 


Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J. 


PRESSES, Die Tryout 
Am Mad Works, 9281 Freeland Ave., Detroit 


PRESSES, Extrusion 


American Steel Foundries, a Engrg. Div., 
Paddock Rd. and Tennessee Ave., ‘Creinnati, 


Ohio 
Co., E. W., 1375 Raff Rd., S. W., 


Co., Chambersburg, 

Hydraulic Mig. Co., 300 Lincoin 
Mt. Gilead, 

Lake Erie "Cs, Kenmore Station, Buf- 
falo, N 
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Here’s a Challenging Opportunity for Every Man 
Responsible for Tooling and Production 


Your tools and dies represent an immediate opportunity to 
bring unit costs down to a reasonable level. A quick re-check 
of this vital cost zone can result in definite savings. Some- 
times these savings show up in less die finishing or adjusting. 
Or in longer runs with less downtime for regrinding. Many 
times they come about through a drastic reduction in the 
number of tools and dies you make each year. 


Actual job records in plant after plant prove these cost 
economies can be realized. A good example is the job shown 
above. A re-check of these dies, used to blank and form 
..008” thick bronze thermostat diaphragms, showed that a 
different steel with better wearing qualities was needed to 
reduce excessive downtime for regrinding. This steel, Carpenter 
Hampden (Oil-Wear), eliminated // hours of machine down- 
time each week and produced over a belheniion extra 
diaphragms per grind! 


Re-check YOUR 
Cost Relief Zone! 


Certainly, if other plants are finding new output and pro- 
duction savings by re-checking their tools and dies, you can 
too. First step is to use The Carpenter Matched Set Method 
to select the one steel best suited for your job. By so doing, 
you back your selection with really dependable Carpenter 
Matched Tool and Die Steels. Then a call to your nearest 
Carpenter Mill-Branch Warehouse or Distributor brings fast 
delivery from stock. THE CARPENTER STEEL COM- 
PANY, 105 W. BERN ST., READING, PA. 


Are You Missing These Opportunities In Your Cost 
Relief Zone? 


e Less die finishing and adjusting 
® Greater output between grinds 
Fewer heat treating failures 
ey oa A e Less machine downtime 


? 


On Job After Job Carpanter Matched Tool and Die 
Steels Have Made Them Possibles 


Export Department: The Carpenter Steel Co., Port Washington, N. Y.~“CARSTEELCO” 
Mill-Branch Warehouses and Distributors in Principal Cities Throughout the U. S. A. and Canada 
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Product Directory 


Watson-Stiliman Div. H. K. Porter Co., 
Inc., Roselle, N. 


PRESSES, Foot 
Bliss Co., E. W., 1375 Raff Rd., S. W., Canton, 


Famco Machine Co., 3134 Sheridan Rd., 
Kenosha, Wis. 

Ferracute Machine Co., Bridgeton, N 

Niagara Machine & Tool Works, North- 
land Ave., N. Y. 

V & O Press Co., Div. ‘Emhart Mfg. Co., 
Hudson, N. Y. 


PRESSES, Forging 

Ajax Mfg. Co., Euclid, Covent 17, Ohio. 

American Steel Foundries, mes Engrg. Div., 
Paddock Rd. and tones Ave., Cincin- 
nati, Ohio. 

Baldwin Lima-Hamilton Corp., Lima-Hamilton 

Hamilton, Ohio 
Betnichen Stool Co. Bethiehem, Po. 
Bliss Co., E. , 1375 Raff Rd., Canton, 


Clesine Machine Corp., 6499 W. 65th St., 
Chicago 38, Ill. 

Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., N. £., Cleveland, Ohio 

Dake Engine Co.,. 604 Seventh St., Grand 


Mt, Gi 
Lake Erie E 
falo, N. 

Morgan Engrg. Alliance, Ohio. 

National Mc! “eon, Greenfield and Stanton 
Sts., Tiffin, 

Niagara Mathine’ & Tool Works, 683 North- 
land Ave., Buffalo, N. Y. 

véao Press Co., Div. Emhart Mfg. Co., 


Hudson, 

Verson xtisteel Press Co., 93rd St. and S. Ken- 
Ave., Chic if, 

Watson-Stillman Co., Div. H. K. Porter Co., 


e, N. J. 

ois Main St., Buffalo, N. Y. 

bs, Public Ledger Bidg., Phila- 

del ‘Pa, 

Zeh Hahnemann Co., 182 Vanderpool St., 
Newark, N. J. 


, Ohio. 
rg. Corp., Kenmore Station, Buf- 


PRESSES, Hydraulic 


American Broach & Mch. Co., Ann Arbor, Mich. 

American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio. 

Anderson Bros. Mfg. Co., 1910 Kishwaukee St., 
Rockford, Ill, 

Baldwin- Lima-Hamilton Corp., Lima-Hamilton 

Hamilton, Ohio. 

Bethlehem Steel Co., Bethlehem, Pa. 

Birdsboro Steel Fdry. & Mch. Co., Oegebere, Pa, 

Bliss Co., E. W., 1 75 Raff Rd., ‘5s. W , Canton, 


Ohio 
Chambersburg Engrg. Co., Chambersburg, 
Clearing Corn,” 6499 W. 65 


Chicago 38, | 
Clifton eondie Press Co., Clifton, N. J 
Colonial Broach Co., P. 0. Box 37, faded Sta., 
Detroit, Mich. 


Dake Engine Co., 604 Seventh St., Grand 
Haven, Mich. 
Denison Engrg. Co., 1160 Dublin St., Columbus 


Erie ‘ony Co., Erie, Pa. 
Farrel- “Birmingham Co., Inc., 


25 Main St., 
Ansonia, 
Hannifin ag 1101 S. Kilbourn Ave., Chicago, 
Hydraulic Press ite. Co., 300 Lincoln Ave., 
Mt. Gilead, 
Lake Erie Engrg. ‘Carp. Kenmore Station, Buf- 


alo, N. 
Lapointe Machine Tool Co., 34 Tower St., 
Co., Alliance, Ohio. 


udson, Mass. 

Morgan Engrg. 

Niagara Machine & Tool Works, 683 North- 

land Ave., Buffalo, N. Y. 

Oilgear Co., 1560 W. Pierce St., Milwaukee 4, 
is. 

Tegaer Bros., Inc., 2625 Hilton Rd., Ferndale 
, Mich. 

Verson Allsteel Press Co., 93rd St. and S. Ken- 


wood Ave.,, Chicago, III. 
Watson-Stillman +o, Div. H. K. Porter Co., 


Inc., 
Phila- 


PRESSES, Pneumatic 
Mead Specialties Co., 4114 North Knox Ave., 
Chicago 41, fil. 
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PRESSES, Screw 
Bling Co., E. W., 1375 Raff Rd., S. W., Canton, 


io. 

Dake Engine Co., 604 Seventh St., Grand 
Haven, Mich. 

Ferracute Machine Co., Bri ‘on, N. J. 

Niagara Machine & be orks, 683 North- 
land Ave., Buffalo, N. ‘ 

Zeh & Hahnemann Co., 182 Vanderpool St., 
Newark, J. 

Walsh Die Co., 4727 W. Kinzie St., 
Chicago 44, Ill. 


PRESSES, Sheet Metal Working 


American Steel Foundries, Eimes Engrg. Div., 
and Tennessee Ave., Cincin- 
nati, 

Corp., Lima-Hamiiton 
Div., Hamiiton, Ohio 

Cyril, 6984 “Machinery Ave., Cleve- 


nd 
Bliss 1375 Raff Rd., S. W. Canton, 


Ohi 

Engre- Co., Chambersburg 

Cincinnati Shaper Co., El am and Garrard 
Cincinnati, Ohio. 

Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, Ill. 

Cleveiand Crane & Engrg. Co., Wickliffe, Pe. 

Cleveland Punch & Shear Works Co., 3917 
Clair Ave., N. E., Cleveland, Ohio. 

Consolidated Mch. Tool Corp., Rochester, N 

Dake Engine Co., 604 Seventh St., eas 
Haven, Mich. 

Danly Machine Specialties, Inc., 2107 S. 52nd 


Ave., Chicago 
bata. Co., 7416 Loomis Bivd., 


Dreis & Krump 
Chicago 36, 
Espen-Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia 
Famco Machine Co. 3134" Sheridan Rd., 


Kenosha 

& Wright Div., fg. 760 

Hydraulic Press Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 

a Mch. & Press Corp., 620 W. Indiana 

Elkart, Ind. 

Lake “trie Corp., Kenmore Station, Buf- 
alo, 

L & J Press Corp., Elkhart, Ind. 

Minster Machine Co., Minster, Ohio. 

Niagara Machine & Tool Works, 683 North- 
land Ave., Buffalo, N. Y. 

Peck, Stow & Wilcox Co., Southi 

Sales Service ‘Co., 236 
Ave., St. Paul 

Verson Allstee! sg. Co., 93rd St. and S, Ken- 
wood Ave., Chicago, il. 

Co., Div. Emhart Mfg. Co., 

bag Be. Press & Die Co., 4727 W. Kinzie St., 

ic 
Watson- Co., Div. H. K. Porter Co., 


ton, Conn. 
University 


Inc., 
Wilson, 515 ‘Main St., Buffalo, N 
wark, 


PRESSES, Straightening 


American wr} Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio. 

Anderson Bree. Mfg. Co., 1910 Kishwaukee St., 
Rockford, Ill. 

Baldwin-Lima- Hamilton Corp., Lima-Hamilton 
Div., Hamilton, 

Chambersburg Chambersburg, Pa. 

Co., P. O. "Box 37, Sta., 
Detroit, Mich. 

Co., venth St., Grand 

jav 

Hannifin’ 1101 S. Kilbourn Ave., Chicago, 


Inc, 1700 E. Grand 
Cali 
Hydraulic Proce Co., 300 Lincoln Ave., 
Gilead, 


Fo Engrg. C Alliance, Ohio. 

Nigsara & Tool Works. (Hydraulic), 683 
lorthiand Ave., Buffalo, N. Y. 

na Ca., 1560 W. Pierce St., Milwaukee 4, 


Watton Mch. Tool hy Ohio. 


Co., Div. er Co., 
Inc., N, J. 
Wilson, K 215 Main St., Buffalo, N. Y. 


PROFILING MACHINES 

Consolidated Mch. Tool Corp., Rochester, 

coe Corp., 405 Lexington Ave., New 
Corp., 1200 Oakman Bivd., Detroit 


Machine, Co., 121 East Luray St., Phila- 
delohia 20, 20, Pa. 
one Machine Co., 1110 W. 13th St., 
Racine, 


Morey Inc. (and affiliated com- 
panies), 410 Broome St., New ¥, 

Onsrud Works, Inc., 3940 Palmer 
Chicago, Ill. 

Pines Engineering Co., Inc., 

Pratt & Whitney , West Hartford 1 

Sheffield Com Springfield, Ohio. 


PULLEYS 


Bostor, Gear Works, 3200 Main St., 
Quincy 71, Mass. 


North 


PULLEYS, Friction Ciutch 
Brown & Sharpe Mfg. Co., Providence, R. | 


PUMPS, Coolent, Lubricant and Oil 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Deita Power lool Div., Rockwell Mtg. Co., 620 
Vienna Ave., Milwaukee, 
Ingersoll-Ra Co., Phillipsburg, N. 
ansport Machine Co., inc., 10 Bitter Ave., 
jansport, 
Pioneer Pump & Mtg. Co., 


19679 John R St., 
Detroit, Mich. 
Ruthman’ Co., 1809 Reading Rd., 


Cincinnati 12 

Sier-Bath Gear Tam Co., Inc., 9248 Hudson 
Bivd., North N, 

South Bend Lathe Works, Inc., 425 E. Madison 
end, 

Tompkins-Johnson Jackson 

Tuthill Pump Co., 939'E. 95th 19, 


Inc., 1402 Oakman Bivd., Detroit, 
Viking Pump Co., Cedar Falls, lowa. 


PUMPS, Hydraulic 

American Steel Foundries, Eimes rg. Biv., 
Gite. Rd. and Tennessee 

Corp., Philadelphia 42, 
‘a. 


John S., Corp., Rockford, Ill. 
Bethichem Stool Go , Bethlehem, Pa. 
Brown & Sharpe fg. Co., R. 
Chambersburg Enore. Co. Cha 
Denison Engrg. Co., 1160 Dublin 


Machine Tool Co., 34 Tower 


Mass. 

Oil = Co., 1560 W. Pierce St., Milwaukee 4, 
Siex Bath Ge & Pi Co., | 

Sundstvond Me Tool Co, 2531 St., 

‘ock' 
939 E. 95th St., Chicago 19, 
Inc., 1402 Oakman Bivd., Detroit, 


Viking Pi Co., Cedar Fal 
Vinco C 9113 ony Detroit 


Mi 
Watton Silman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. 


PUMPS, Pneumatic 
Chi Pneumatic Tool 
Co., 6 E. 44th St., 


Cleco. Div. Reed Roller r Bit Co., 5125 Clinton 


Ingerscil-Rand Co. N. 
Thor Power Tool €o., Aurora, Ill. 


PUMPS, Rotary 

Brown & Sharpe Mfg. ,. Providence, R. 1. 

Pioneer Pump & M "19679 


Sier-B -Bath’Gear & Pump Co., Inc., 924 ludson 
Bivd., North Bergen 

Sundstrand Machine Yoo! Co., 2531 11th St., 
Rockford, til. 

Thor Power Tool Co Aurora, 

Tuthilt Pump Co., 939 E. 95th st, Chicago 19, 


bed Inc., 1402 Oakman Blvd., Detroit, 


Viking Pump Co., Cedar Falls, lowa. 
(Continued on page 368) 


; 
Haven, Mich. 
Erie Foundry Co., Erie, Pa. 
: Ferracute Machine Co., Bridgeton, N. J. 
is Henry & Wright Div., Emhart Mfg. Co., 760 - 
\ Windsor St., Hartford 1, Conn. 
Gerotor May Corp., Oliver St. and Maryland 
; Ave. Baltimore, Md. 


OVER 300% DOLLAR SAVINGS PER TOOL 


OLD METHOD 
Pioces per Grind. 


Cost 
es Tool Cost per 100 Pieces . . $2.588 


(W essonmerat 
m Cemented Carbide 


with WESSON COMPANY, 


On only one machine with Wesson Tools Savings of over $900 per year Write today for folder 
n 
‘HOw Is YOUR PR ODUCTION SCORE CARD! ful clr, 


ACTUAL JOB 
Farm Implement Mfg. Co. 


Machine........ Ingersoll Boring Mill—6 spindle 
Cylinder block 
Operation....... Rough cylinder bore 
3 R.H. and 3 L.H. Wesson Fine 
Pitch Cutters —3.480 dia. — 
12 Wessonmetal Solid Gi Blades 
148 S.F.M. 


Stock Removel.. 3/16” 


10” per min.—.063 per revolution 
Length of Cut... 


NEW WESSON METHOD 
Pieces per Grind.......-+- 3160 
Cost of Tool. ....+++++-- $172.80 


Grinding Cost 
per Sharpening. .....---98.78 


Tool Cost per 100 Pieces . . $0.642 


on Wesson’s 


sound movie— 
“This Carbide Age.” 


LEXINGTON, ‘KENTUCKY. 
Mic 
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Product Directory 


PUNCHES AND DIES 
See Dies, Sheet Metal, Etc. 


PUNCHES, Centering 
Cleveland ng f Shear Works Co., 3917 St. 
Clair Ave., , Cleveland, Ohio. 


PUNCHING MACHINERY 
a Cat, Co Co., 6984 Machinery Ave., Cleve- 


Co., 490 Broadway, Buffalo, 


Cincinnatt Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Cleveland Punch ‘ Shear Works Co., 3917 St. 
Clair Ave., N. Cleveland, Ohio. 

Consolidated’ Tool Corp., Neghester, 

Famco Machine Co., 3134 Sheridan Rd., 
Kenosha, Wis. 

Ferracute Machine Bridgeton, N. J. 

Hannifin Corp., 1 S. Kilbourn Ave., Chi- 


cago, 

Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 

O’Neil-irwin Mfg. City, Minn. 

Ryerson, nc., 2558 W. léth 
St., Chicago 18, ti. 

Watson-Stillman Div. H, K. Porter Co., 
Inc., Roselle, N. 

Wiedemann Machine —* 4272 Wissahickon 
Ave., Philadeiphia, Pa. 


RACKS, Geer Cut 
Amgears, Inc., 6633 W. 65th St., Chicago 38, 
Atlontie Gear Works, Inc., 200 Lofayette St., 


New Yor A 
Boston Gow ety 3200 Main St., North 


Brown & FAL . Co., Providence 
iC: 


Fa 
Special aan Co., 287 Homestead 
St., 
James, Mi ite. Co., 1140 W. Monroe 


St., Sse 7, 
Massachuse Gear & Tool Co., 36 Nassau St., 
opurn, 
Ohio Gear = 1333 E. 179th St., Cleveland, 


Ohio. 

Philadelphia Gear Wom, Inc., Erie Ave. and 
G St., 

Stahl Gear & Mch °3901 Hamilton Ave., 
Cleveland 14, Ohio, 


REAMER HOLDERS 

Gaying Feet Co., 21225 Hoover Rd., Detroit 
Lipe-otie Corp., 806 Emerson Ave., Syra- 
Mecrosky ‘Tool Corp., 1938 Thomas St., Mead- 
Scully- Jones & Co., 1903 Rockwell St., Chi- 


cago, 
Warner & Swase Co., 8701 Carnegie Ave., 
Cleveland 3, Ohio, 


REAMERS 


Atrax Co., Newington, Conn. 
Barber-Colman Co., Rock and Montague, Rock- 


puttertaid Div., Union Twist Drill Co., Derby 

Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 27, a 

Chicago-Latrobe Twist ill Works, Ww. 
Ontario 

Twist Dr 1 Co., 1242 E. 49th St., 

-O 1200 Oakman Blvd., Detroit 

Firth Sterit Inc., 3113 Forbes St., Pitts- 
burgh 30, Pa. 

Going Tool Co., 21225 Hoover Rd., Detroit 

ich. 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mi 

Greenfield Tap &D | Mass. 

Haynes Stellite ce Div. Carbide & 
arbon Corp., 30 E. 42nd nn New York, 

Tool, Werks, 2501 North Keeler Ave., 

Keo Culters, 19326 Woodward, Detroit, Mich. 

—— Corp., 806 Emerson Ave., Syra- 


meCrotk ‘Tool Corp., 1938 Thomas St., Mead- 
ville, 


868—MACHINERY, August, 1953 


Messe Twist Drill & Mch. Co., New Bedford, 


Mass. 

National Twist Drill & Tool Co., & Winter Bros. 
Co., Rochester, Mich. 

Prott & Whitney, West Hartford 1, Conn 

& €0., 1903 Rockwell St... Chi- 
cago, 

fool Co., 3950 Chester Ave., Cleve- 


Super foot C Co., 21650 Hoover Rd., Detroit 13, 


Taft-Peirce Mfg. Co., 

Union Twist Drill Co., Athol, 

barnes, 10600" Plymouth Rd., 
ymout! ich. 

weer Carbide Tool Co., 1340 W. Vernor 
Hwy., Detroit 1, Mich. 


REAMERS, Adjustable 
Co., Rock and Montague, Rock- 


‘ord, til 
Dept., General Co., Box 237, 
Roosevelt Park Annex, t 32, “Mich. 
Cleveland Twist Drill Co., 1242 E. 49th S., 
Cleveland, Ohio 
Firth Sterling Inc., ; 3113 Forbes St., Pittsburgh 


Co., 21225 Hoover Rd., Detroit 
Too! Co., 14400 Woodrow Wilson, 
Detroit, Mich. 
Morse Twist Drill & Mch. Co., New Bedford, 


ass. 

Pratt & Whit est Hartford 

Standard ool 3950 Chester Cleve- 
a 

Taft-Peirce Mfg. Co., gy R. 

Union Twist Drill Co. Athol, 

Wesson Co., 1 “Heights Bivd., 

Wines 40600 Plymouth Rd 
itmon nes, 
Plymouth, Mich. 


REAMERS, Taper Pin 

Butportiald Div., Union Twist Drill Co., Derby 

Too! Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Greenfield Tap & Die Corp. , Greenfield, Mass. 

Kaufman itowoc, Wis. 

Lipe-Rollway Corp., 8 Emerson Ave., Gwe. 


cuse, N. Y, 
Mere rot Drill & Mch. Co., New Bedford, 


National Twist Drill & Tool Co., & Winter Bros. 
Co., Rochester, Mich, 

Pratt & Whitney, West Hartford 1, Conn. 

Standard Tool , 3950 Chester Ave., Cleve- 
land, Ohio. 

Union Twist Drill Co., Athol 

Whitman & Barnes, 40600 Rd., 
Plymouth, Mich. 


REAMING MACHINES 
Barnes Drill Co., 814 Chestnut St., Rockford, 


Greaves Machine Tool Co., 2009 Eastern Ave., 
Cincinnati, Ohio. 
Routan Manufacturing Co., Manitowoc, Wis. 
Magna Engineer Corp., 110 Linfield Drive, 
awry Pork, Calif. 


Pratt & Whitney, West Hartford 1, Conn. 
Norman Co., 3640 Main St., 
ass. 


RECORDING INSTRUMENTS 
nting 


National’ Acme Co., 
land, Ohio. 


170 E. St., Cleve- 


RECTIFIERS 
Federal Telephone & Radio Corp. 


REELS, Serge: Standard end Automstic 
H., Mech, Co., 1506 Railroad Ave., 


Nilson, 
U. Tool inc., 255 North 18th St., 
Ampere, N. J. 
REFRACTORIES, Heat-Treating Furnace 


Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


REGULATORS, Temperature 
Air Conversion Resgor Corp., 4107 N. Damen 


Ave., Chic 1 
General Sook co. Schenectady, N. Y. 


REMOVERS, Japan, Enamel, Etc. 
Oakite Products, Inc., 19 Rector St., New York, 


RETAINING RINGS FOR BEARINGS, Etc. 
a Ball Bearing Co., Nicetown, Philadelphia, 


ee ee Inc., 4716 Austel Place, Long 
Island City 1, N. 


RHEOSTATS 
Allen-Bradley Co., 


Wis. 
Generel Electric Co., Schenectady, N 
Westinghouse Ei ectric Corp., 30, Pa. 


1326 S. 2nd St., Milwaukee, 


RIVET SETS 

Bethiehem Steel Co., Bethlehem, 

Cleco Div., Reed Roller Bit Co., S125 Clinton 
Ave., Houston 20, Texas 

Cleveiand one hy Shear Works Co., 3917 St. 
Clai , Cleveland, 

Peck, Stow % Co., South ington, Conn. 

Thor Power Tool Co., Aurora, Wh. 


RIVETERS, Hydraulic 


Bethlehem Steel Co., ee. Pa. 

Chicago ‘ool Co., 6 E. 44th 
New York, N. 

Hanna En Enalieering Works, 1752 Elston Ave., 

Hannifin in Corp,, 1101 S. Kilbourn Ave., Chicago. 


a. Co., Ohio. 
"Public Ledger Bldg., Phila- 
ia 5, Pa. 


RIVETERS, Pneumatic 


Chicago gy ag Tool Co., 6 E. 44th St., 
New York, 
Cleco Reed Roller Bit Co., 5125 Clinton 


louston 
aor Mfg. & Co., 90 Silliman St., 


Bridgeport 5, Con 
rsoll-Rand Phillipsburo, N. J. 
ler ee Co., Grand Haven, Mi 
& Son, Inc., 2558 W. 16th 
hicago 18, ‘Ill. 
Ther Power. Tool ‘Co., Aurora, Ill. 


RIVETING MACHINES 

Suiiete Forge Co., 490 Broadway, Buffalo, 

Grant Mfg. & Machine Co., 90 Silliman St., 
Bri Conn, 

der in Corp., 1101 S. Kilbourn Ave., Chicago, 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 


roit 7, Mich. 
Tomkins-Johnson Co., Jackson, Mich. 


RIVET MAKING MACHINES 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


National Machinery Con. Greenfield and Stan- 
ton Sts., Tiffin, Ohio. 


RUBBER PRODUCTS 
Garlock Packing Co., Palmyra, N. Y. 


RULES, Steel 
Lufkin Rule ek naw, Mich. 
nc., afayette 
New York N 


Starrett, The L. "sy es, Athol, Mass. 


Ryerson, 


RUST PREVENTIVES 


Houghton, E. F., & Co., 303 W. Lehigh Ave., 
Philadelphia, Pa. 
Onis | Products, Inc., 19 Rector St., New York, 


Scherr, Geor 200 Lafayette St., 
New York 12, N 


SAND BLAST EQUIPMENT 
See Blast Cleaning Equipment. 


SANDERS 

& Mfg. Co., E. Penna. Ave., 
owson, 

‘Pneumatic Tool Co., 6 E 44th St., 


Cleco Div., Reed Roller Bit Co., 5125 Clinton 
Ave., Houston 20, Texas 

Delta reve Tool ‘Div., Rockwell Mfg. Co., 
614G N. Lexington Pittsburgh 8, Pa. 

Ingersoll- -Rand Phillipsburg, N 


Rockford, 
Power Tool Co., 
(Continued on page 370) 


~ 
Ith St., 
N, Y. 


Series ‘‘B’’ Hydraulic 
Pumps... 3 sizes, for con- 
tinuous pressures up to 1000 
p.s.i. Deliveries from .4 to 1.5 
g.p.m. at 1800 r.p.m. 


Series ‘‘QH"’ Hydraulic 
Pumps... 4 sizes, for con- 
tinuous pressures up to 1200 
p.s.i., intermittent to 1500. 
Deliveries from 3 to 12 g.p.m. 
ot 1200 r.p.m. 


i 
i 
i 
i 


Series Hydraulic 
Pumps... 4 sizes, for con- 
tinuous pressures up to 1000 
p.s.i. Deliveries ‘from 20 to 
40 g.p.m. at 1200 r.p.m. 


GEROTOR MAY CORPORATION, BOX 86, BALTIMORE 3, MARYLAND 
4 
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Product 


CLIFTON LEADS} 


the metalworking, rubber, and plastics 
industries in better-built hydraulic 
presses with the new EXCLUSIVE 


“UNITROL” | 
¢ No maintenance problems i 
No broken lines Frome Press 


* No piping 


Bulletin 10 gives the “UNITROL” 
story, important hydraulic facts, and 
shows Clifton’s line of better-buile 


presses. Write for it today. 


CLIFTON 


HYDRAULIC PRESS CO. 
296 ALLWOOD RD. 


ever see 
yourself 
in a gear 


If you require gears having 

faces and shafts of mirror-like 

smoothness, you'll be interested in 

this Cincinnati Gear service. Superfinishing 

is available to provide gears with surfaces 

of minimum microinch tolerances. This is just 

one of the many “extra” services we offer 

+ + » another reason why more and more 

gear buyers rely on The Cincinnati Gear HERRINGBONE 

Company for all their custom gear needs. *CONIFLEX BEVEL 
SPLINE SHAFT 

*Reg. U.S. Pat. Off. 


INTERNAL 
SPIRAL BEVEL 
HELICAL 


Cine 


SAW BLADES, Hack 

Armstrena-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 

Atkins Saw biv., Borg-Warner Corp., 402 South 
IMinois St. Indianapolis 9 

DoAll Co., 254 Laurel Ave., oes Plaines, Mi. 

Millers Falls Co., Greenfie id 

Simond & Steel Co., wey Main St., Fitch- 


burg 
Starrett mess S., Co., Athol, Mass. 
Victor Saw Works, Inc., Middletown, N. Y. 


SAW SHARPENING MACHINES 


Espen-Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, Pa. 

Motch & Merryweather Mchry. Co., Penton 
Bidg., Ohio. 

Scherr, George 200 Lafayette St., 
New York 


SAWING MACHINES, Circular 


Consolidated Mch. Tool Corp., Rochester, N. Y. 
Cosa i , 405 Lexington Ave., New York 17, 


N. 
y Tool Div., Rockwell Mfg. 
614G N. Lexington Ave., Pittsburgh % 
DoAll Co., “254 Laurel Ave., Des Plaines, we? 
Espen- -Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, Pa. 
Motch & Merryweather Mchry. Co., Penton 
Bidg., Cleveland, Ohio. 


SAWING MACHINES, Friction 


DoAll Co. Laurel Des Plaines, 
Inc., 2558 W. 16th 


orks, 3h5 Front St., N. W., Grand 
2, Mich. 


SAWING MACHINES, Meta! Cutting 
Band 


Armstrong-Blum 5700 W. Blooming- 
le Ave., Chicago 


Kenosha, 
Grob Bros., Gratton, Wis. 
Joseph T. Son, Inc., 2558 W. 16th 
, Chicago 18, | 
toe Saw & Steel 470 Main St., Fitch- 


burg, Mass. 
Tannewitz Works, 315 Front St., N. W., Grand 
ids 2, Mich 


ner Div,, Kearney & Trecker Corp., 
South Ave., Plainfield, Fe 


SAWING MACHINES, Power Hack 


Mpeg -Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 
Austin Industrial Corp., 76 Mamaroneck Ave., 
Orban, Co., Ine., 205 East 42nd St., 
New york’ 17, 
‘Son, Inc., 2558 W. 16th 


SAWS, Circular Metal Cutting 

— Corp., 401 Broadway, New York 13, 
ortable.) 

Atkins Saw Div., Corp., 402 South 
St., indianapolis 9 

Brown & Sha Mfg. R. |. 

ch. a Corp, Rochester, N. Y. 

DoAll Co., 254 Laurel Ave., Des Plaines, Ili. 

Espen- -Lucas Machine Works, fo ad St. and 
Girard Ave., 

Gorham Tool Co., 1440 Woodrow Wilson, 
Detroit, Mich. 

llinois Tool Works, 2501 North Keeler Ave., 
Chicago, Ill. 

Motch Merryweather Mchry. Co., Penton 
Bidg., Cleveland, Ohio 

National Twist Drill & Too! Co., & Winter Bros., 
& Co., Rochester, Mich 

Simonds Saw & Steel Co., 470 Main St., Fitch- 


Mass. 
standard Too Tooi Co., 3950 Chester Ave., Cleve- 
an 
Tannewitz Works, 315 Front St., N. W., Grand 
Rapids 2, M 
Trees Machine Tool Corp., 75 West St., New 


k 
Union Twist Drill Co. Athol, Mass. 
Walker-Turner Div. & Trecker Corp., 
900 North Ave., ‘Plainf jeld, N. J. 


SAWS, Metal Cutting Band 

Mfg. 5700 W. Blooming- 

Atkins biv., 
Illinois St., 


sburgh 8 
‘Joseph T., & Son, 
Josep 18, ‘Ul. 


(Continued on page 372) 


Directory 
— 
i a 614G N. Lexington Ave., Pittsburgh 8, Pa. 
= DoAll Co., 254 Laurel Ave., Des Plains, 
Famco_Machine_Co., 3134 Sheridan Rd., 
CLIFTON, N. J. 
W 
/ Thor Power Tool Co., Aurora, Iil. 
Victor Saw Works, Inc., Middletown, N. Y. 
THE CINCINNATI GEAR COM | 
Pike and Mariemont Ave. Cincinnati 27,Ohio =| 
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e Or, any selection of 12 to 32 
punches and dies suited for 
your work. 


e A Wiedemann Turret Punch 
Press has the tools where you 
want them—in the press—not 
on the shelf. 


@ In 5 seconds the operator selects 
the punch and die, and pierces 
the opening in flat sheet metal 
or plate. 


@ Any punch and die in the turret 
can be replaced with other sizes 
in less than 2 minutes. 


WITH A WIEDEMANN YOU CAN 
SAVE 60% TO 90% ON SMALL LOT PIERCING 
because you 


Eliminate Set-up 

Eliminate Layout with Wiedemann Work 
Locating Gauges 

Reduce Handling Time 

We will make time studies on your work without 

obligation. Send prints. 


Plan view of lower 
turret of typical 
Wiedemann with 
78 stations. 


any one of these 


24 punches and dies 


READY FOR USE IN 5 SECONDS 


without set-up! 


4205 Wissahickon Ave., Philadelphia 2, Pa. 
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Product Directory 


better taper? 


Torrington Swaging Machines taper 
both tubular and solid work quickly, 
accurately and economically. Deliv- 
ering 4000 hammer blows a minute, 
the swager gives the metal toughness 
and resiliency . . . uti- 
lizes all the stock. 


today! 


THE TORRINGTON COMPANY 
Swager Department 


558 Field Street * Torrington, Conn. 
Makers of 
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Our booklet, Tor- 
rington Swaging Ma- 
chine,” describes the art 
of swaging and illus- 
trates the complete line 
of Torrington Swagers. 
Write for your free copy 


Simonds nl & Steel Co., 470 Main St., Fitch- 


Starrett, The. S., Co., Athol, Mass. 
Tannewitz Works, ‘315 Front 5t., N. W., Grand 


alker-turner Div., 
900 North Ave., Plainfield, N. 


SAWS, Portable Electric 
Biock & Decker Mfg. Co., E. Penna, Ave., 


Towson, Md. 
Millers Falls Co., Greenfield, Ohio. 


SAWS, Screw Slotting 
cone ne Co., Rock and Montague, Rock- 
or 
Brown & sherpe Mfg. Co., Providence, R. |! 
Gorham Tool Co., 14 14400 Woodrow Wilson, 
roit 
Morse Twist Drill & Mch. Co., New Bedford, 


Mass. 

National & Tool Co., & Winter Bros. 
o. 

Simonds Sow & Seer Co., 470 Main St., Fitch- 


Starrett, The S., Co., Athol, Mass. 
Union Twist Drill Co., ‘Athol, ‘Mass. 


SCRAPERS, Hand and Power 


Anderson Bros. Mfg. Co., 1910 Kishwaukee St., 
Rockford, Ill. 


SCREW DRIVERS, Power 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, 

Cleco Div., Reed Roller Bit Co., 5125 Clinton 
erso 

Keller Tool Co., Grand Haven, Haven, Mich. 


SCREW DRIVING AND NUT SETTING 
EQUIPMENT 
& Mfg. Co., E. Penna. Ave., 


Cleco Div, Reed Roller Bit Co., 5125 Clinton 
Ave., Houston 20, Texas. 

Errington Mechanical Inc., 24 Nor- 
wood A Stapleton 


Ingersoll- “Rand Co), Phill 
Jarvis, Shaves L., Co., Middletown, 
Keller Tool Co., Grand Haven, Mich. 


Thor Power Tool Co., Aurora, Ill. 

SCREW MACHINE TOOLS 
AND EQUIPMENT 

Bardons & Oliver, Inc., Ft. W. 9th St., Cleve- 
land 13, Ohio. 

Brown & Mince Mfg. Co., Providence, R. | 

Gisholt Machine ¢ 245 E. Washington ‘Ave., 
Madison 10, W 

Gorham Tool’ Con 14400 Woodrow Wilson, 
Detroit, Mich. 

Greenlee Bros. & Co., 12th and Columbia Aves., 
Rockford, til. 

Millers Falls Co. 

National Acme Co., 170 E. 1 Noss St., Cleveland. 

New Britain Mch. Co., New Britai n-Gridiey 
Mch, Div., New 

Potter & Johnston Co., 1027 Newport Ave., 
Pawtucket, R. |. 

R Sot L Tools, 1825 Bristol St., Philadelphia 

Reed Rolled Thread Die Co., P. O. Box 350, 

Warner. &"Swosey Co., 5701 Carnegie A 
arner arnegie Ave., 
Cleveland 3, Ohio. sit 

SCREW MACHINE WORK 

Aluminum Co. of America, Oliver Bidg., Pitts- 


burgh, Pa. 
Mch. Screw Corp., New Hi Conn. 
oy Twist Drill & Mch. Co., New d, 


ass. 
Ottemiller, W. 


Standard Steel Co” Jenkintown, fo. 


Wicaco Machine Corp., Stenton Ave. 
Louden St., Philadelphia, Pa. 


SCREW MACHINES, Automatic 


Single and Multiple Spindle 
Brown & Mfg. Co., Rrovidence, 
Cone Automat Mech. Co 
Corp., 405 New York 17, 
Gorton, George, Mch. Co., 1110 W. 13th St., 


12th and Columbia 


National’ Acme E. 131st St., 


New Mch. Co., New Britain-Gridley 
Mch. Britain, Conn. 


Inc., 205 East 42nd St., 


herr, George, Co., Inc., 200 Lafayette St., 
New York! 


Co., 5701 Carnegie Ave., 
Cleveland 3 Ohio. 


SCREW MACHINES, Hand 
See also Lathes, Turret 


Serdurs & Oliver, Inc., Ft. W. 9th St., Cleve- 
land 13, Ohio. 

Brown & Sharpe Mfg. Co., Providence, R. | 


Madison 10, 
ies Bros., Inc., 1418 College Ave., Elmira, 
Orban, Kurt, Co., Inc., 205 East 42nd St., 
New York 17, N. Y. 


Rivett Lathe & Grinder, Inc., Brighton, Boston 


35, Mass 
Simmons Mch. Tool Corp., 1600 N. Broadway, 
wane Co., 5701 C ie A 
arner wi arnegie Ave., 
Cleveland Ohio. 


SCREW PLATES 
Gunertins Div., Union Twist Drill Co., Derby 


Card. §. W., Mfg. Div. Union Twist Drill 

eentie 

Morse ald Top & Ot Co., New Bedford, 


Pratt & Whitney, West Hartford 1, Conn. 
Winter Bros. Co., Rochester, Mich. 


SCREWS, Cap, Set, Sefety Set and 
Machine, Etc. 

ss Mfg. Co., 133 Sheldon St., Hartford 2, 

Products Corp., 12677 Burt Rd., Detroit 


National Acme Co., 170 E. Toist St., Cleveland 


hi 
Ottemiller, W. a. Co., York, Pa. 
Parker. Kalen Corp., 200 Varick St., New York 


Republic Steel Corp., Bolt & Nut Div., Republic 


Russell, Burdsall & Ward Bolt & Nut Co., 
100 ‘Midland Ave., Port C N. 
Set Screw & Mfg. Co., 35 Main St., Bartlett, 


Standard Pressed Steel Co., Jenkintown, Pa. 


SCREWS, Self-tapping, Drive 
Corp., 200 Varick St., New York 


SCREWS, Thumb 
Northwestern Tool & Engrg. Co., 117 Hollier, 


yton, Ohio 
Parker. Kalen Corp., 200 Varick St., New York 


Russell, Burdsall & Ward Bolt & Nut Co., 
100 ‘Midland Ave., Port Chester, N. Y. 


SEALS AND RETAINERS, Oil or Grease 
Come Packing Co., 1800 Cuyler Ave., Chicago, 
Garlock Packing Co., on 


Gits Bros. Mfg. Co., Ave., 
Chicago, Ill. 


SECOND-HAND MACHINERY, Etc. 


Eastern 1006 Tennessee Ave., 
Cincinnati 22, 

Miles bo, Box Saginaw, Mich. 

Morey Mchi , 410 Broome St., New 


York, N.Y 
Simmons Meh. ye Corp., 1600 N. Broadway, 
Albany, N. 


SEPARATORS, Centrifugal 
De Laval Separator Co., Poughkeepsie, N. Y. 


SEPARATORS, Oil or Coolant 


oc 
— p Co., 170 E. St., Cleveland 


(Continued on page 374) 
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Greenlee Bros & Co., 
Aves., Rockford, Hil. } 


ALL SLIDEWAYS ABOVE 
GRINDING WHEEL 


protected from abrasive dust 
and grit... LONGER LIFE. 


NO GRAVITATIONAL PULL 


to throw work out of line. 


Work sets solidly on vertical 
spindle... GREATER ACCURACY. 


EASE OF OPERATION 


All controls conveniently located 

at normal height; greater 

work visibility; easier loading 
... HIGHER PRODUCTION. 


P LUSthe added advantage of 


GREATER VERSATILITY 


Grind combinations of O.D., I.D., 
faces, tapers, shoulders or steps 
with one set-up. Hold extremely 
close related tolerances. 


Springfield Vertical Grinders are thoroughly proved 
by 14 years of time-saving, cost-saving precision 
production. Various capacities to 42” swing x 24” 
hole depth. 

Write for Catalog 183 


THE SPRINGFIELD) MACHINE TOOL COMPANY 
SPRINGFIELD, OHIO, VU. S. A. 


GENERAL DISTRIBUTORS: BRYANT MACHINERY & ENGINEERING COMPANY, 640 W. WASHINGTON BLVD., CHICAGO 6 
EXCLUSIVE REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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Little can be done today to reduce labor 
ond material costs. For substantial savings 
employ new, better techniques. Mount PRE- 
ZISE Grinder-Millers on lathes, drill presses, 
milling machines and other machine tools 
or use in special production set-ups. V4 HP; 
speeds from 20,000 to 45,000 r.p.m.; 115 
volts, AC-DC. Ruggedly built for continuous 
duty. All metal housing, rigid PRECISE 
quill, sealed micro-precision bearings. High 
speeds and accurate PRECISE quill and chuck 
are ideal for tungsten carbide cutters. PRE- 
CISE will grind, mil! or finish ony material 
from soft wood to the hardest alloy steel. 


Write ror cataroe 


PRECISE PRODUCTS CORPORATION 
*9°* CLARK ST. © RACINE, WIS. 


GRINDER-MILLERS 
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SHAFTING, Steel 


Bethlehem Steel Co., Bethlehem, Pa. 
va parator Co., Poug ie. hs 
roams & Laughlin Steel’ Corp. , Gateway Center 
. 3 Bidg., Pittsburgh, 
‘Co., Ind. 
blic Steel Corp., Union Drawn Steel Div., 
aay Bidg. Cleveland 1, Ohio 
Ryerson, J ‘& Son., inc., 2558 W. 16th St., 
summmeril ‘tu. 
| M Tubing, Co., Div. Columbia Steel & 
Co, "P.O. Box 1557, Pittsburgh 


SHAFTS 
Nagiones Forge & Ordance Co., Irvine, Warren 


Pa. 
Pressed Steel Jenkintown, Pa. 
Summerill Tere, Co. Columbia ‘Steel & 
Shafting Co. “ay 1557, Pittsburgh 
, Pa, 


SHAFTS, Flexible 


Jarvis, Chas, L., Co., Middletow 
Precise Products ‘Corp. 
Racine, Wis. 


“Clark St., 


SHAFTS, Hollow-Bored 
Bethlehem Steel Co., Bethlehem, Pa. 


SHAFTS, Turned and Ground 


Bethiehem Stee! Co., Bethlehem, Pa. 
Cumberland Steel Co., Cumber land, Md. 
ware Lough Steel on Gateway Center 


a. 
Lasatie steel nd. 


Republic” Corp. and from Div., 


public Bi 
Rygreen, Jet. W. 16th St., 


Sumenert Tubing, Co., Div. Columbia Steel & 
Shafting Co., P. 6. Box 1557, Pittsburgh 
, ra. 


SHAPER-PLANERS 


Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 


SHAPERS 


Tool Works Co., Pearl and Eggleston 
Cincinnati, Ohio. 
‘industrial Cor Mamaroneck Ave., 
Plains, N. 
ncinnati Elam and Garrard Aves., 


Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., 8, Pa. 
Hendey Machine Co. Inc., Torring 
Works, Inc., 39404 
urt Co., Inc., 205 E. 42nd St., New 
Yoo! Co., 2500 Kishwaukee St., 
tl. 
Inc., 4240-4258 N. Knox 


end Lathe ey ya Inc., 425 E. Madison 


, South Bend 


SHAPERS, Vertical 
Austin Industrial 


vert Hartford 1, Conn. 
ool Co., 2500 Ki ishwaukee St., 


76 Mamaroneck Ave., 
Rockford, Ill. 


SHAPES, Cold Drawn Steel 
Columbia Steel & Shafting Co., P. O. Box 1557, 


Pittsburgh 30, Pa. 
Summerill Tubing Co., Div. Columbio Steel & 
Shafting Co., P. 0. Box 1557, Pittsburgh 


30, Pa. 


SHAPES, Structural 
Abie Co. of America, Oliver Bidg., Pitts- 


Berhidver Co., Bethlehem, Pa. 
hlin Steel Corp. Corp. . Gateway Center 


No. ittsburgh, 
U. S. Steel ‘orp. Corp. 
Div. Co. Tennessee 
Coal, | R. Co., Div.), 86 7th Ave., 


Pitteburon, 


SHEARING MACHINERY 


Bethlehem Steel Co., Bethlehem 


Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Cleveland Crane & Engrg. Ohio. 

Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., Cleveland, Ohio. 

Consolidated’ Meche “Tool Corp., Rochester, N.Y. 

Ferracute Machine Co., Bridget: ‘on, N. J. 

vaeene Corp., 1101 S. Kilbourn Ave., Chicago, 


Niagara Mch & Tool , 683 Northland 
Ave., N. 
Peck, Stow & Wilcox Co., 
Ryerson, Jos. T. 
Watson- tillman Co, Div. H. K. Porter Co., 
Inc., Roselle, 


O’Neil-irwin Mfg., lake Ci 
& Son, Inc., 2558 
Chicago 18, Ill. 
Yoder Co., 550 ‘Walworth Ave., Cleveland, Ohio. 


SHEARS, Alligator 
Co., 1201 W. 65th St., Cleveland 2, 


SHEARS, Rotary 
Bliss, E. W., Co., 1375 Raff Rd., S. W., a 


Ohio 
Pig & Sharpe Mfg. Co., Providence, R 
Cleveland Shear Works Co, 3917 St. 
Clair Ave. Cleveland, 
Consolidated Mere Corp., Rochester, 
& fe Works, 683 Northi 


W. 
Ryerson, Jos. W. 16th St. 
Chicago 


is, 
itch 
Union Twist Dane a “Athol, Mass. 


SHEARS, Squaring 


Cincinnati $ r Co., Elam and Garrard Aves., 
Cincinnati, io. 


Cosmas Punch & Shear Works Co., 3917 St. 
Clair Ave., N. E., Cleveland, Ohio. 
Machinery & Engrg. Corp., Hamilton 


Consolidated Mch, Tool Cop. Rochester, N. Y. 
3134 


Famco Machine Co., Sheriden Rd., 
Kenosha, Wis. 

Niagara Mch. *. Tool Works, 683 Northland 
Ave. N.Y. 

Peck, Wilcox Co., South 
Fitchburg, Mass. 


SHEET METALS 


gg ag of America, Oliver Bidg., Pitts- 
rg 
American Brass Co., 25 Broadway, New York, 


Bethlehem Steel Corp., Pa. 
Chase Brass &C , Inc., 1949 Rodney 


St 
Re ‘Stee Republic Bidg., Cleveland 


Ryerson, ‘Jo. T., & Son., Inc., 2558 W. 16th St., 
Chicago 18, 
U. Steel Corp. Steel Corp. 
Columbia Steel Co. Div ennessee 
Coal, Iron & R. R. Co., Div.), 446 7th Ave., 
Pa. 


SHEETS, Iron and Steel 


ted Ludium Steel Cor, Pittsburgh, Pa. 

— Steel Corp., Pa, 

ttsb 

Republic § Steel Corp., Republic Bidg., Cleveland 


Ryerson, Jos. T., & Son, Inc.. 2558 W. 16th St., 
18, 
Steel Corp. Steel Corp. 
Columbia Steel Tennessee 
Coal, Iron & R. R. Co., Div.), 7th Ave., 
Pittsburgh, Pa. 


SHIMS 


Laminated Shim Co., Inc., Glenbrook, Conn. 


SLEEVES 


Beaver Too! & 2850 Roches- 
ter Rd., Box 4 Mich. 
Cleveland Twist Co., E. 49th St., 
Cleveland 
Greenfield Top & Di Tine Greenfield — 
Haynes Stellite Dive nion | & C 
orp., 30 E. 4 nd'St., New York 
Morse Twist Drill & Co., Bedford, 


ass. 
—— Twist Drill & Tool Co., Rochester, 


(Continued on page 376) 
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MIKRON 


- RACKS 
- INTERNAL GEARS 
- SEGMENTS 

- CLUSTER GEARS 


| 


\ 


HE precision cutter shapes as it generates, tooth 
forms. The work Meets your most exacting speci- 
fications and standards. Gear production requiring a shaping 


ration will be ideally. performed with the MIKRON No. 134. 
if A 


RACK & GEAR CUTTER No. 134-—-Another 
machine in the MIKRON line -Conrrolled Acecu- 
racy, High Finish, Ease of Set-lp. 


292 Madison Avenue, New York 17, N. Y. 


Vile W 


WORK PIECE 
CAPACITY 


RACKS: (Straight or 
Skew) to 36” long x 1” 
wide. 


SEGMENTS& CLUSTERS: 
to 34%” dia. x 1” wide. 


INTERNAL GEARS: to 4” 
dia. x 1” wide. 4 
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Pratt & Whitney, West Hartford 1, Conn 

Scully-Jones €o., 1903 Rockwell St., Chi- 
cago, 

senna fool Co., 3950 Chester Ave., Cleve- 
tand, Ohio. 

Union Twist Drill Co., Athol, Mass. 


SLOTTING MACHINES 


Baker Bros., Inc., Station F, P. O. Box 101, 
Toledo 10, Ohio 

Consolidated Mch. “Tool Cor orp., Rochester, N. Y. 

Lobdell United Co., 2000 ” G" St., Wilmington 


99, Dei. 
Rocktord Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, II. 


SOCKETS 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Cnicago, tl. 

Chicago-Latrope Twist Drill Wks. 411 W. 
Ontario Chicago, Ili. 

Cleveland [Twist Drui Co., 1242 E. 49th St., 
Cieveiand, Ohio. 

Greentieia op & Die Corp., Greenfield, Mass. 

Morse Twist & Drill Mech. Co., New Bedtord, 
Mass. 

National Twist Drill & Tool Co., Rochester, 
Mich. 

Pratt & weieeny West Hartford 1, Conn 

Scully- Jones, ¢o., 1903 Rockwell St., Chi- 
cago, 8, 

Stonaard Co., 3950 Chester Ave., Cleve- 
tand, Ohio 

Union Twist Drill Co., Athol, Mass. 


SPECIAL MACHINERY AND TOOLS 


American Steel Foundries, Eimes Engrg. Div., 
Paddock Rd. and lennessee Ave., Cincinnati, 

Baldwin-Lima-Hamilton Corp., Philadelphia 42, 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Barnes, W. F. & John, Co., 201 §. Water St., 
Rockford, Ill. 

Batn, Cyril, Co., 6984 Machinery Ave., Cleve- 
land 3, Ohio. 

Boush Machine Tool Co., 156 Wason Ave., 
Springfield 7, Mass. 

Beaver Tool & knginesri Corp., 2850 Roches- 
ter Rd., Box 429, Royal Oak, Mich. 

Bethlehem | Steel Co., Bethlehem Pa, 

Bilgram Gear & Mch. Works, 1217-35 Spring 
| St., Philadelphia, P 
Birdsboro Steel Fdy. & Mch. Co. Birdsboro, Pa. 
oe Mch, Co., 64 State $t., Cambridge, 


Bliss W., Co., 1475 Raff Rd., S. W., Canton, 


Chambersburg te Co., Pa. 

Colonial Broach Detroit 13, 

Columbus Die-Too! & Mch. Co., 938 ‘Cleveland 
Ave., Columbus, Ohio. 

Consolidated Mch. lool Corp., Rochester, N. Y. 

Coulter, James, 629 Railroad 
Ave., Bridgeport, 5 

Douglas Tool Co., 2300 Nine Mite Rd., Hazel 
Park, Mich 

Espen- -ucas Mch. Works, Front St. and Girard 
Ave., Philadelphia 

Ex-Cell-O Gakman Bivd., Detroit 


, Mich 

Farrel-Birmingham Co., Inc., 25 Main St., 
Ansonia, Conn. 

wien 9d Shaper Co., 78 River St., Spring- 
ie 

Forney’s Inc., P. O, Box N310, New Castle, Pa. 

Frew Machine © Co., 121 East ‘Luray St., Phila- 
e ia 

Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

Gorham 14400 Woodrow Wilson, 


Mch. Co., 1110 W. 13th St., 


Gorton, 
Racine 

Grant *Mch, Co., 90 Silliman St., Bridge- 

r 

Greenlee ‘Bros. ‘ Co., 12th and Columbia Aves., 
ockfor: 

Hannifin Corp., 1101 S. ere Ave., Chicago. 

Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

Hill Acme Co., 1201 W. 65th St., Cleveland 2. 

Press Co., 300 Lincoin Ave., 

. Gile 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Jahn, B., Manufacturing Co., Ellis St., New 
Britain, Conn. 

Kingsbury Mch. Tool Corp., Keene. H. 

Erie Enoro. Corp., enmore bration, Buf- 
alo, 

Lehmann Co., 3560 Chouteau Ave., 

Rolls Core, 806 Emerson Ave., Syra- 


Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

Modern Industrial Engrg. Co., 14230 Birwood, 
Detroit 4, Mich. 

Moline Tool Co., 102 20th St. Moline, ul. 

Morgan Co., Alliance, 

Morris Machine Tool Soe Inc., 946-M Harriet 
St., Cincinnati 3, Ohio 
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Motch & Merryweather Mchry. Co., Penton 
Bidg., Cleveland, Ohio 

National Acme Co., 170 €. 131st St., Cleve- 
land, Ohio. 

National Automatic Tool Co., Inc., S. 7th and 
N Sts., Rich , Ind. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, apres 

National ne Co., 11200 Madison Ave., Cleve- 


ind, Ohi 
National Twist Drill & Tool Co., Rochester, 


ich. 
one Britain Mch. Co., New Britain-Gridiey 
Mch. Div., New Britain, Conn. 
New England Mch. & Ti. Co., Berlin, Conn. 
New Jersey Gear & Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. J. 
Niagara Mch. & ro Works, 683 Northland 


Pioneer Engrg. & Mtg. = 19679 John R St., 
Detroit, Mich. 

Pioneer Pump & Mfg. Co., 19679 John R St., 

troit, Mich, 

Pratt & Whitney, West Hartford 1, Conn. 

Precise Products Corp., 1328- 20° Clark St., 
Racine, Wis. 

Reed-Prentice Corp., 677 Cambridge  St., 
Worcester, Mass. 

Rivett — & Grinder, Inc., Brighton, Boston 


5, 

Falls Mch. Co., Seneca Falis, ¥, 

Snyder Tool & Engrg. Co., 3400 E. Eatevetie, 

troit 7, Mich. 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ili, 

Tatt-Peirce Mfg. Co., Woonsocket, R. 

Turchan Follower Mch. Co., 8259 Livernois & 
Alaska Aves., Detroit Mich. 

Turner Bros., Inc., 2625 Hilton Rd., Ferndale 
20, Mich. 

Union Twist Drill Pte Athol, Mas: 

Engrg Co., 2, Mich. 
Div. Emhart Mfg €o., H 


N. 
Waltham Works, Newton St., Wal- 


ass. 
Wicaco ‘Machine Corp. Ave. and Lou- 
den St., Philadeiphia, P 
Zagar Tool Co., 24000 Lakeland Bivd., Cleve- 
land 23, Ohio. 


SPEED REDUCERS 


Atlantic Geor Works, Inc., 209 Lafayette St., 
New York 12, N. ¥. 
Semen 3200 Main St., North 


Brad “Gear Works, 1309 S. Cicero Ave., 
Cicero 50, 
Cleveland Worm & Gear Co., 3249 E. 80th St., 
Cleveland, Ohio. 
Cone-Drive "Geore, Div. Michigan Tool Co., 
7171. €. McNichols Rd., Detroit 12, Mich. 
Farrel-Birmingham Co., "Inc., 25 Main ‘St., 
Ansonia, Conn. 

General Electric Co., tye nectady, N 

James, D. 0. Gear Mtg. Co., 1140 we ‘Monroe 
St., Chicago 7 

Link-Belt Co., Huntington Park Ave., 
Philadelphia 40 

Ohio Gear C N53" E. 179th St., Cleveland, 


Ohio. 
ge Mch. & Gear Co., Box 1611, Springfield 
Philadelphia Gear Magy oe Inc., Erie Ave. and 
G St., Philadelphia, P: 
bie Dise Clutch Co., 1361 Racine St., Racine, 


Westinghouse Electric Corp., Pittsburgh 30, Pa. 


SPINDLES, Grinding 
Corp., 1200 Oakman Blivd., Detroit 


Pope Corp., Haverill 
Precise Product ts Corp., 152830 Clark St., 


Rac 
Taft- Peirce Mito. Co., Woonsocket, R. I. 


SPINNING LATHES 
See Chucking Machines. 


SPROCKET CHAINS 


Atlantic Gone Inc., 200 Lafayette St., 
New York 12, N. Y. 
Boston Gear Werks, 3200 Main St., North 


y 71, Mass 
Lin Con, 220 S. Belmont Ave., Indian- 
apolis 6, Ind, 
Ohio Gear Co., 1333 E. 179th St., Cleveland, 


Ohio 
Philadelphia Goer Werks, Inc,, Erie Ave. and 
G St., Philadelphia, P: 


SPROCKETS 
Amgears, tne., 6633 W. 68th St., Chicago 38, 
i. 


Atlantic Gear Works, Inc., 200 Lafayette St., 
New York 12, N. Y. 
wee Gow Works, 3200 Main St., North 


Mass 
Hotted Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 
Link-Belt Co. 220 S. Belmont Ave., Indian- 
apolis 6, 
Ohio Gear’ "1333 E. 179th St., Cleveland, 


, Inc., Erie Ave. and 


Stahl Gear °3901 Hamilton Ave., 
Cleveland 14, Oh 


STAMPINGS, All Metal 


LaSalle Steel Co., Hammond, Ind. 
Mullins Manufacturing Corp., Salem, Ohio. 


STAMPINGS, Sheet Metal 


agony Co. of America, Oliver Bidg., Pitts- 

burg 

Laminated Shim Co., Inc., Glenbrook, Conn. 

Mullins Manufacturing Corp., Salem, Ohio. 

Republic Steel Corp., Niles Steel Products Div., 
epublic Bidg. Cleveland 1, Ohio. 

Revere Copper ae Brass Inc., Park Ave., 
New York, N. 


STAMPS, Steel and Marking Dies 


& Mfg. Co., 149 Brewery St., 
lew 
ene Stamp & Tool Co., Staten Island, 


STEEL 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Steel & Wire Co., Div. S. Steel 
orp., Rockefeller Bidg., Ohio. 

Bethlehem Steel Co., Beth iene , Pa. 

Carpenter Steel Co., Reading, "Po, 

Crucible Steel Co. of America, Chrysler Bidg., 

New York, N. Y. 
sterling Inc., 3113 Forbes St., Pitts- 


‘a. 

Jones % Laughlin Steel Corp., Gate’ Center 
No. 3 Bi Pittsburgh, Pa. 

National Forge & Ordnance Co., Irvine, Warren 


County, Pa. 
Republic Steel Corp., Republic Bidg., Cleveland 


, Ohio. 

Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
hicago 18, 

& Steel Co., 470 Main St., Fitch- 


burg 
Summerill Div. Columbia Steel & 
O. Box 1557, Pittsburgh 30, 


Co., 

Timken Roller Bearing Co., Canton, Ohio. 

U. Steel Corp. (American Steel & Wire Co. 
Car Steel Corp. Div., Co- 
lumb 7 Steel Co., Div. Tennessee Coal, Iron 

Co. Div.J, 436 7th Ave. Pittsburgh, 


Ay 
U. S. mg ly Div., U. S. Steel Co., 208 S. 
Lasalle St., Chicago 
& inc.; Cambridge, Mass. 


STEEL, Cold Drawn 


Allegheny Ludium Steel orp... Pittsburgh, Pa. 
American Steel & Wire Co., Div. U. Steei 
Corp., Rockefeller pees Cleveland, Ohio. 

Bethlehem Steel Co., Bet! lehe 
Crucible Steel of Bidg., 


New York, ¥. 

3113 Forbes St., Pitts- 
ur a. 

Jones Loughin Steel Corp. Center 
No. 


LaSalle stool Hammond, Sind. 
Republic Steel Corp., Union’ Drawn Steel Div., 


assillon, Shilo, 
& Son, Inc., 2558 W. 16th St., 
Chicago 
Summerill Co., Div. Columbia Steel & 
hat ting Co., P. 6. Box 1557, Pittsburgh 


Timken Roller Bearing Co., Canton, Ohio. 

U. S. Steel Corp. (American Steel & Wire Co. 
Div.), 436  Ave., Pittsburgh, Pa. 

Wheelock-Lovejoy & Co., Inc., Cambridge, Mass. 


STEEL, High Speed Tool 
Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
ros, Co., 5200 Armstrong 
Bethlehem Steal ‘ce Bethlehem, Pa. 
Carpenter Steel Co., “Reading, Pa. 
(Continued on page 378) 
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CONTENTS 


The Electric Circuit 
Magnetism 

Electrostatics 

Conduction Electrolytes 
Thermoelectricity 

The Direct-Current Machine 
The Direct-Current Dynamo 
The Direct-Current Motor 
Alternating Currents 
Alternating-Current Circuits 
Electrical Resonance 
Polyphase Working 

The Static Transformer 

The Alternator 
The Synchronous Motor and Rotary Converter 
The Induction Motor 
Electronics 

Ilumination 

Measuring Instruments 
Units and Dimensions 
Examples (with answers) 


¥. dO 


Postpaid in U.S. 


476 Pages 
387 Diagrams 


If you need a good basic text on electrical theory in your 
work or in your studies you will find “Applied Electricity” 
complete, clearly written and moderately priced. It is an 
elementary, yet thorough textbook that is designed as a basic 
text for the student, and as such it is ideal for use in a first 
course in colleges and technical schools. In addition, its com- 
pleteness and simplicity make it a practical reference work 
for home study, or for engineers whose fields of activity are 
concerned with electrical problems. 


Written by H. Cotton, Professor of Electrical Engineering at 
Nottingham University, England, in a style that is lucid and 
easy to follow, it is arranged in a logical manner that covers 
all the basic principles thoroughly with a minimum of refer- 
ences ‘to other works. The list of contents at the left gives 
an indication of its thorough coverage of all the basic phases 
of electrical theory and all the fundamental types of electrical 
equipment. Over 300 well-drawn diagrams supplement the 
text and illustrate clearly the subjects under discussion. In 
addition, important rules and formulas are highlighted by 
outlining them in box fashion. Plenty of worked-out ex- 
‘amples are provided in the text, and at the end of the book 
there are thirty additional pages of problems, a set for each 
chapter, with answers. A most important feature is a com- 
prehensive account of the meter-kilogram-second (M.K.S.) 
system of units. There are also sections on the triode tube, 
the photocell, and a chapter on circle diagrams. 


Whether you are a beginning student or a practical engineer, 
you will find “Applied Electricity” useful. Send for your 
copy of this book now, examine it free for five days, and we 
are sure that you will want to make it a permanent addition 
to your reference library. 


THE INDUSTRIAL PRESS 
148 Lafayette St., New York 13, N.Y. 
Please send me a copy of “Applied Electricity” postpaid. If |! 
decide to keep the book, | will send payment of $4.50 within 
five days. 

Bill me. Bill company. 
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Product Directory 


Crucible Steel Co. of America, Chrysler Bidg., 
New York, N. Y. 

nc., 3113 Forbes St., Pitts- 

Corp., Republic Bidg., Cleveland 


1, 
Ryerson, & Son, Ine., 2558 W. 16th St, 
Cc 
Simonds sc: _& Steel Co., 470 Main St., Fitch- 


mM. 
Vanadium val! oys Steel Co., Pa. 


Wheelock -Lovejoy & Co., inc., Cambr , Mass. 


STEEL, Machine 
Bethlehem Steel Co., Pa. 
Carpenter Steel Co., ‘Reading, 
Crucible Steel Co. of America, Chrysler Bidg., 
J res Louch Steel C Gat! Center 
ores aughlin Stee! eway 

3 Bi Pittsburgh, a. 
Losetie Stee €o., H Ind. 
Republic Steel Corp., oRRepublte Bidg., Cleveland 


Ohic 
Ryeison, Jor. Tf & Son, Inc., 2558 W. 16th St., 
Timken Rolier Co., Canton, 
Wheeiock-Lovejoy Co., Ine., Cambridge, Mass. 


STEEL, Stainless 


Allegheny Ludium Steel 
American Steel & Wire Co. Steei 
Corp., Rockefeller Bidg., Ohio. 

Bethlehem Steel Co., Bethi Pa. 

Carpenter Steel Co., “Readi 

Steel of prove “Chrysler Bidg., 
Storing Inc., 3113 Forbes St., Pittsburgh 


Republic's Steel Corp., Republic Bidg., Cleveland 


Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, 

oller Bearing Co., Canton, Re. 

U. S, Steel Corp. (American Steel & Wire Co. 
Div., Car Steel Corp. Div.), 436 
7th “Ave., 

Wheelock- & Inc., Cambridge, Mass. 


STEEL, Strip and Sheet 

Allegheny Ludium Steel Corp., Mag gg Pa. 

American Steel & Wire Co 

Corp., Rockefeller Bidg. Cleveland, Ohio. 

Steel Co., Bethlehem, Pa 

3 Bidg., Pittsburgh, 

Repu Steel Corp., Republic Bidg., Cleveland 


& Son, Inc., 2558 W. 16th St., 


. (American Steel & Wire Co. 


Ryerson, Jos, 
8, iil. 


STEEL, Tool and Die 


Allegheny Ludium Pittsburgh, Pa. 
Carpenter Stee! Co. 
Firt Sterling Inc., Forbes St., Pittsburgh 


Republic Stee! Corp., Republic Bidg., Cleveland 

Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 

Vanadium Alloys Steel Co., Latrobe, Pa. 


STEEL, Zinc, Tin and Copper Coated Strip 
Allegheny Ludium Steel Corp., Pittsburgh, Pa. 


STEEL ALLOYS 
See Alloys, Steel. 


STEEL BARS 
See Bars, Steel. 


STEEL STOCK GROUND FLAT 


Starrett, The Mass 
Summerill Tubing’ Co. oi, Steel & 


Shatting Co., P. O. Box 1557, Pittsburgh 
, wa. 


STELLITE 


Havnes Stellite Div., Carbide & 
for. (Alloy), 30 E. 42nd St., New York, 
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STOCKS, Die 

“ere Bros. Toot Co., 5200 W. Armstrong 
Butterfield Union Twist Drill Co., Derby 
Card, W., fit Co., Div. Union Twist Drill 


Twist Co., New Bedf ord, 
ass. 

Pratt & Whit og? Hartford 1, Conn. 
Standard — , 3950 Chester ‘Ave., Cleve- 


STONES, Oil or Sharpening 
Bay State Abrasive Co., Westboro, 
Co., Buffalo Ave., Falls, 


Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


STOOLS 
Standard Pressed Steel Co., Jenkintown, Pa. 


STRAIGHTEDGES 


Starrett, The L. S. | 
Taft-Peirce Mfg. Co., 


STRAIGHTENERS, Filet Stock and Wire 

Nilson, A. H., Mch. Co., 1506 Railroad Ave., 
Bridgeport, Conn. 

U. S. - Co., Inc., 255 North 18th St., Am- 


STRAIGHTENING MACHINERY 


American Steel Foundries, Elmes by Div., 
Paddock Rd. and Tennessee Ave ncinnati, 


Ohio. 
ine Corp., Philadelphia 42, 


a. 
Chambersburg Engrg. Co., Chambersburg, Pa. 
Colonial Broach Co., Detroit 13, Mich. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 
Hannifin Corp., 1101 S. Kilbourn Ave., Chicago, 


Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 
Lake | Eri Erie Engra. Corp., Kenmore Station, 


fal 
Morse Twist Drill & Mch. Co., New Bedford, 
ass. 
as > Co., 1560 W. Pierce St., Milwaukee 4, 


Springfield Mch. Tool .. Springfield, Ohio. 
Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Rosselle, N. 


STUD SETTERS 

Errington Mechanical Lahore 
wood Ave., Stapleton, S. I., 

Procunier Sofety Chuck Co., 
Chicago, Ill. 


, Inc., 24 Nor- 
"18 S, Clinton St., 


Waltham Machine Works, Newton St., Wal- 
tham, Mass. 


SUPERFINISHING MACHINES 


Gisholt Machine See 1245 E. Washington Ave., 
Madison 10, Wi 


SURFACE PLATES 
See Plates, Surface. 


SWAGING MACHINES 


Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Hartford Special Mchry. Co., 287 Homestead 
St., Hart d, Conn. 


Torrington Co.,’ Torrington, Conn. 


SWITCHES 
Allen-Bradley Co., 1326 S. 2nd St., Milwaukee, 
s. 


and 


General Electric Co., 


Harrison, N. J. 
National Acme Co., 170 E. 131'st St., Cleve- 
land, Ohio 


Westinghouse Electric Corp., Pittsburgh 30, Pa. 


TACHOMETERS 


Scherr, George 200 Lafayette St., 
New York 12, N 

bas Sargent St., Hartford, 


TAPER PINS, Standard 
Chicago Sc Co., Bellwood, lil. 
Morse’ Twist Drill’& Mch. Co., New Bedford, 


Conn 
Pratt & Whitney, West Hartford 1, Conn. 


TAP HOLDERS 


McCrosky Tool Co., 1938 hy St., Mead- 
Procunier ‘Safety Chuck Co., 18 S. Clinton St., 
Scully-Jonés, & Co., 1903 Rockwell St., Chi- 


TAPPING ATTACHMENTS 
AND DEVICES 

Avey Oring Mach. Co., 26 E. Third St., Cov- 

Inc., Station F, P. O. Box 101, 
Toledo Ohio. 

Brown & Sharpe Mfg. Co., R. 

Errington ‘ver, Stopieton Laboratory, 24 Nor- 

ve eton 
Ettco Tool Ave., Brook- 


lyn, N, 
i 
arvis as. St, 


Leland- Gifford 
cester 
agna Eng ngineering Corp., 110 Linfield Drive, 
Menlo Park, Calif 

McCrosky 1 Tool Corp., 1938 Thomas St., Mead- 


ville, 
Morris ‘Machine Ne: Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio. 
rocimier Se Safety Chuck Co., 18 S. Clinton St., 
hic 


i, 
Snow Mfg. Co., 435 Eastern Ave., Bellwood, Ill. 
Thriftmaster Products Corp., 1076 N. Plum’ St., 
Lancaster, Pa. 


TAPPING MACHINES 

Avey Drilling Mach, Co., 26 E. Third St., Cov- 
+ Ine. Station F, P. O. Box 101, 
Barnes Drill ‘Co. “a4 Chestnut, Rockford, til. 


Barnes, W. F. & Joh ohn, Co., 261 S. Water St., 
Rockford, 

Baush Machine Pa Co., 156 Wason Ave., 
Springfield 7 


B dine | Corp., 3hys Mt. Grove St., Bridgeport, 
— Forge Co., 490 Broadway, Buffalo, 


Challenge Mchry. Co., Grand Haven, Mich. 
Cleveland Tapping aochine Co., Canton 6, 


Ohio 
Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 
Frew Machine ba 121 East Luray St., Phila- 
delphia 20, 
Bros. 12th and Columbia Aves., 
oc 
Homilton n Took Co., 834 South 9th St., Hamil- 


Hartford Special Co., 287 Homestead 
,. Conn. 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


Jarvis, ‘Chas. L., Co., Middletown, Conn. 
Kaufman Morifocturing Co. Manitowoc, Wis. 


King Mch. Tool Cor H. 
Leland-Gltford Co., 1025 PSouthbridge St., Wor- 
Corp., 110 Linfield’ Ot 

na Engineer orp., intie ive, 
enlo Park, Cait, 
102 20th Moline, Il. 
Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, 


Ohio 
= Acme Co., 170 E. 131st St., Cleveland, 
National Automatic Tool Co., Inc., S. 7th and 
N Sts., Richmond, | 
Procunier Se Chuck Co., 18 S. Clinton St., 


Snow Mfg wo 435 Eastern Ave., Bellwood, Ill. 


TAPPING MACHINES, Nut 


er id Co., 1201 W. 65th St., Cleveland 2, 

National Machi se Greenfield and Stan- 
ton Sts., Tiffin 

Snow Mfg. Co., 435 Eastern Ave., Bellwood, III. 

TAPS 

Besly-Welles Corp., Beloit 

Div., Union Twist Drill Co., Derby 

Card, $. W., Mfg. Co., Div. Union Twist Drill 
Co., Mansfield’ M 


Continental Too!’ Works, Div. Ex-Cell-O Corp., 
Detroit 32, 

Detroit Tap “iM Tool Co., 8615 E. 8 Mile Rd., 
Base Line, Mich. 

Geometric Tool Westville Station, New 
Haven 15, Con 

Greenfield Tap a Die Corp., Greenfield, Mass. 


(Continued on page 380) 
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Div., Carnegi 
lumbia Steel 
: & R. R. Co. Div.), 436 7th Ave., Pittsburgh, 
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WHAT DOES FIRTH STERLING OFFER YOU? 
( ANSWER NUMBER 2 ) 


ALL TOOLING NEEDS 


THE RIGHT STEEL OR CARBIDE . . . THE 
EXACT METALLURGICAL COMBINATION 
NEEDED TO DO YOUR JOB BEST... FROM 
A SINGLE MANUFACTURING SOURCE 


The next time you have a difficult tooling problem we 
invite you to call in a Firth Sterling man. 


He may be called a “tooling specialist” or a “sales 
engineer” . . . but anyhow he’s just a fellow who under- 
stands the cutting, shaping and forming of metals like 
nobody’s business. He may be a graduate engineer, or he 
may have learned the hard way on a milling cutter, draw 
bench or press, but he knows the score. 


He can give you an unbiased recommendation . . . be- 
cause he has approximately 100 different grades of Firth 
Sterling high speed steels, and tool and die steels to 
choose from and a dozen grades of tungsten carbide in 
everything from die nibs to a virtually unlimited variety of 
standard and special carbide cutting tools and tips. 


All this is backed by 64 years of leadership in the 
development and production of special purpose steels, and 
21 years of pioneering in carbide and “powder metallurgy” 
applications. 


It makes sense, that a company which engages in all 
phases of tooling metallurgy will serve your interests best. 


Remember, Firth Sterling zs a single, dependable source 
for complete shop tooling. 


Firth Sterling Stands for Metallurgical Achievement—Past, Present, Future 


GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA, 
OFFICES* AND WAREHOUSES: BIRMINGHAM* CHICAGO CLEVELAND DAYTON* DETROIT 
HARTFORD HOUSTON® LOS ANGELES NEW YORK* PHILADELPHIA* PITTSBURGH* WASHINGTON® 


A VERSATILE FAMILY OF 


Tool and Die Steels. 


CROMOVAN « AIRVAN « INVARO 


Certain steels or families of steel 
stand out as having almost universal 
application for general use, ranging 
from moderate to high production 
as job requirements demand. One 
such Firth Sterling family of steels 
consists of CROMOVAN, AIRVAN, 
and INVARO. CROMOVAN and 
AIRVAN are air hardening; IN- 
VARO is oil hardening. 


ANALYSES 

CROMOVAN AIRVAN INVARO 
Carbon 160% 1.00%  .90% 
Chromium 12.50% 5.25%  .50% 
Vanadium 1.00% .20% 
Molybdenum 1.00%. 1.15% _ 
Manganese 1.15% 
Tungsten 50% 


Generally speaking, CROMOVAN 
is intended for long production runs 
where hundreds of thousands or 
millions of pieces must be produced 
at minimum cost; AIRVAN for inter- 
mediate runs where toughness and 
high abrasion resistance are also 
requirements; INVARO, an oil 
hardening tool steel for all other 
general use. 

Full technical details are available 
in these free bulletins. Write for 
them today or ask ‘ 
your Firth Sterling 
representative to 
call and discuss 
your tool and die — 
needs . . . steel 
or carbide, 


| 
* 
% 
t 
PRODUCTS OF FIRTH STERLING METALLUKG 
High Speod Steels Sintered Tongson Cartes 
Tool & Die Steels Firth Heavy 
Chromium Carbides 
High Alleys High Temperature Cormets 
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Product 


“FAS TER PRECISION CHUCKING 
AT MUCH LESS COST! 


Buck west 
Ww CHUCKS 


Lines up dead true in less 
than a minute. Rechucks to 
.0005 precision at scroll chuck 
speeds. Ends most needs for 
collets, step-collets, mandrels, 
stub arbors. Does the work of 
over $1,000 in special equip- 
ment, at no premium in price. 
It’s the most revolutionary de- 
velopment in 50 years. Send 
for full details. 


_ Suck 3-3AW CHUCK 


way In 4”, 5”, 6” and 71” 


diameters, 3 external, 


ll 


Suck 6-JAW CHUCK 


WITH 6 EXTERNAL, 6 INTERNAL JAWS 3 internal jaws. Complete line of 
4”, 5”, 6”, 7%" DIAMETERS adapters for all Ajust-Tru chucks. 


BUCK TOOL COMPANY 820 SCHIPPERS LANE 


KALAMAZOO, MICHIGAN 


"AIR-SPEC QUALITY 


Call an Amgears sales engineer for gears, 
machining, and gear assemblies. 


Spur, Helical, Worm, Straight and Spiral Bevel, 
Spline Shafts, and Gear Grinding. 


".. Amgears' customer list reads like Who's 
Who in American Industry. 


é 4 
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— Mch. Co. (Solid Adjustable), Waynes- 
Wass. 3 Twist Drill & Mach. Co., New Bedford, 
Pratt . Whitney, West Hartford 1, Conn. 


Sheffield Corp., 721 ty steer Dayton, Ohio. 
Standard Tool Co., 3950 Chester Ave., Cleve- 


land, Ohio. 

Winter Bros. Co., Rochester, Mich. 

Wood & Spencer Co., 1936 E. é6ist St., Cleve- 
land, Ohio. 


TAPS, Collapsing 

Geometric Tool tid Westville Station, New 
Haven 15, Conn 

Landis Mch. Co. 

Acme Co., 170 E. Cleveland, 


shettisid Corp., 721 Springfield, Dayton, Ohio. 


THREAD CUTTING MACHINERY 


Brown & Sharpe Mfg. Co., Providence, R. |. 
405 | Lexington Ave., New York 17, 


James, Co., 629 Railroad 
Bridgeport 5, Conn 
Thompson Co., 6411 W. Burnham St., 
Milwaukee 14, Wis. 
Eastern Mch. Screw Corp., New Haven, Conn. 
Shaper Co., 78 River St., Spring- 
Grant Mfg, & & - Co., 90 Silliman St., Bridge- 
r 
Hail Co., Fox St. and Abbotsford 
Iphia 29, Pa. 


Ave., Phila 
Hanson- gy <n Co., Div. Whitney Chain Co., 


Harford, Con 
"1301 W. 65th St., Cleveland 2, 


Hill Co., 

io. 

Kaufman Manufacturing Co., Meriawes, Wis. 

Landis Mch, Co., Waynesboro 

Magna Engineering Corp., 110 ‘Gatield Drive, 
enlo Park, Calif. 

Pratt & Whitney, West Hartford 1, Con 

Chuck Co., 18 Clinton St., 
icago, 

Rivett Lathe: & Grinder, Inc., Brighton, Boston 


5, Mas 
Snow Mfg. “Co. 435 Eastern Ave., 
Taft-Peirce Mfg. Co., Woonsocket, R. 


THREAD CUTTING TOOLS 


Bros. Co., 5200 W. Armstrong 

Ave hicago 

Detroit Tap & tool’ Co., 8615 E. 8 Mile Rd., 
Base Line, Mich. 

Eastern Mch. Screw Corp., New Haven, Conn. 

Corp., 1200 Oakman Bivd., Detroit 

Fellows Gear Shaper Co., 78 River St., Spring- 
field, Vt. 

Geometric Westville Station, New 


Haven 15, 
Tool Co., 14400 Woodrow Wilson, 
roit 
Hill Acme Co, 1201 W. 65th St., Cleveland 2, 


Ohio 
Landis Mch. Co., Waynesboro, P. 
Pratt & Whitney West Hartford. 1, Conn. 
Rivett Lathe & Grinder, inc., Brighton, Boston 


Mass. 
Sheffield Seger, Ohio. 
Bivd., 


Wesson 
“Mich. 


THREAD GAGES 
See Gages, Thread. 


THREAD GRINDING MACHINES 
See Grinding Machines, Thread. 


THREAD MILLING MACHINES 


Coulter, James, Machine aim 629 Railroad 
Ave., Bridge; rt 5, Con 

Cross Co., 3250 Bellevue pi ., Detroit 7, Mich. 

Ave., Phila 

Hanson-Whitney ond OW. Pivhitney Chain Co., 
Hartford, Con 

Pratt & Whitney, ‘West Hartford 1 

Precise | Products Corp., 1328-36 yo St., 


Rac 
Sheffield Springfield, Dayton, Ohio. 
Waltham Mac orks, Newton St., Wal- 
tham, Mass. 


THREAD ROLLING MACHINES 

Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn 

Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


Ohio. 

Reed Rolled Thread Die Co., P. O. Box 350, 
Worcester 1, Mass. 

salve Tool & Engineering Co., 26441 Gratiot 
Ave., Mich. 

V & O Press Co., Div. Emhart Mfg. Co., Hud- 
son, 


(Continued on page 382) 
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Here’s Why The Nordberg Manufacturing Co. 


This close-up of the Nordberg two-cycle 
Radial Duafuel engine shows /2’’ O.D. Sum- 
merill Tubing being used for the fuel oil and 
gas lines. . . a .107” 1.D. fuel oil pump line 
. and a .187 1.D. gas actuator pump line. 


“For many years, we’ve used Summerill Cold Drawn 
Seamless Tubing in our Radial engine oil and/or gas 
fuel lines. It has been our experience that Summerill 
constantly maintains the high standard of quality 
required for our products.” 

This report from the Nordberg Manufacturing Co., 
Milwaukee, Wis., is typical of the results that hun- 
dreds of other Summerill customers have achieved. 
And we're ready to prove that you'll benefit in the 
same way, thanks to the exacting quality-control we 
exert at every step of production, from selection of 
prime raw materials to shipment of the finished prod- 
uct to you. @ Why not get together with us on your 
tubing problems? We'll gladly work with you to 
improve your product, reduce costs and eliminate 
fabrication difficulties. Call or write today! Summerill 
Tubing Co. Div., Columbia Steel & Shafting Co., 
Pittsburgh 30, Pennsylvania. 


Uses Summed Seamless Tubing 
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Product Directory 


by the 
originators of 
“Die-less 
Duplicating” 


This instructive 
and authorita- 
tive booklet will 
quickly prove it- 
self indispen- 
sable wherever 
bending is done 
or is needed. It 
brings you a ver- 
itable gold mine 
of tested au- 
thentic bending 
methods applic- 
able to any ro- 
tary type bender. 
The proper bend- 
ing technique 
may frequently 
offer a new ap- 
proach to an old 
problem by sim- 
plifying product 
design and cut- 
ting production 
costs. 
The exact methods of producing various 
types of bends in a wide range of ma- 
terials are illustrated, step by step, with 
over 90 diagrams and charts together 
with valuable tooling suggestions. 


You'll want a copy ..- 


304 Bth Ave. 
Lake City, Minn, 


ONEIL-IRWIN, 304 8th Ave., Lake City, Minn. 
PLEASE SEND 32-PAGE BENDING MANUAL 
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TIN AND TERNEPLATES 


Bethiehem Stee! Co., Bethlehem, Pa. 

Jones ‘ Laughlin Steel Corp. , Gateway Center 
3 Bidg., Pittsburgh, 

Re public “Corp., Republic. Bidg., Cleveland 


U. §. Steel Corp. (Cornegie-Iilinois Steel Corp. 
Div., comers Steel Co. Div. Tennessee Coa 
Iron & R. R. Co., Div. ) 436 7th Ave., Pitts- 
burgh, Pa. 


TOOL BITS, High Speed Steel 
Allegheny Ludium Cos Pa. 
Armatro 5200 W mstrong 
ve. ic 
Carpenter St Reading, P 
Crucible of America, “Chrysler Bidg., 


New York, N. 
Firth Sterling Inc., Vn13 Forbes St., Pittsburgh 


Co., 14400 Woodrow Wilson, 


Iilinois Tool Works, 2501 North Keeler Ave., 
Chicago, 

Ryerson, Jos. Inc., 2558 W. 16th St., 
Chicago 18 

Simonds sow | & ‘steel Co., 470 Main St., Fitch- 

Vanadium Alioys Stee! Co., Latrobe, Pa. 

Wesson Co., aaa Woodward Heights Bivd., 
Ferndale, Mic’ 

Wheelock-Loveloy & Co., Inc., Cambridge, Mass. 


TOOL BITS, Special Alloy 

Allegheny Ludium Steel Corp., Pittsburgh 

Cleveland Twist Drill Co., 142 E. 49th 
Cleveland, Ohio 

Firth Sterling Inc., 3113 Forbes St., Pittsburgh 


Co., 14400 Woodrow Wilson, 

Detroit, Mich. 

Haynes Union Carbide & Carbon 
orp., 30 E. nd’St., New York, N. Y. 

Kennametal Latro ‘obe, Pa. 

Vanadium Alloys. Steel Co., Latrobe 

Wesson Co., 1220 Woodward Helohte Bivd., 
Ferndale, Mich. 


TOOL GRINDERS 


See Grinding Machines for Sharpening, 
Turning and Planing Tools, 


TOOL GRINDING ATTACHMENTS 


Detroit Reamer & Tool Co., 2830 E. 7 Mile 
Rd., Detroit, Mich. 


TOOL HOLDERS 


Apex Tool & Cutter Co., Inc., 237 Canal St., 
Shelton, Conn, 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 

Beaver Tool & E Rover Oe Goro. Roches- 
ter Rd., Box 42' 

Davis Boring Tool D Lewis 
Machine Tool Co., Fond 

Eclipse Counterbore’ Co., 1600 Bonner Ave., 
Ferndale, Mich. 

Lovejoy Tool Co., Springfield, Vt. 

Maxwell Co., 420 Broa way, ‘Bedfor d, Ohio. 

Michigan Tool Co., 7171 ‘E. McNichols Rd., 


Detroit, Mich. 
Milholland, W. K., Mey, ing” 6402 Westfield 
OK Tool Co., Milf ord, 


Indianapolis, 5 

Portage Double Quick Tool Co., 1063 Sweitzer 
Akron 11 

R and Tools, “bristol St., Philadelphia 


40, 

Seully-Jones, * Co., 1903 Rockwell St., Chi- 
cago 8, | 

South Bend L Lath e ba Inc., 425 E. Madison 
St., South Bend, 

Warner & Swosey 5701 Carnegie Ave., 


Cleveland 3 

Wesson Co., Woodward Heights Bivd., 
Ferndale, Mi 

Western Tool & Mfg. Co., 1640 Wheeler St., 
Springfield, Ohio. 

TOOLMAKERS’ INSTRUMENTS 


Ames, B. C., Co., Waltham 54, Mass 
Brown & sharpe ‘Mfg. Co., Providence, R. |. 
Co., ine., 200 Lofayette St., 
York N.Y. 
Starrett, The L.’S. Co., Athol, Mass. 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 


TOOL STEEL 


Allegheny Ludium Steel Cor ., Pittsburgh, Po. 

Bethiehem Steel Co., Bethlehem, Pa. 

Carpenter Steel Co., “Reading, Pa. 

Crucible Steel Co. of America, Chrysler Bidg., 
New York, N. Y. 

Firth yermng Inc., 3113 Forbes St., Pittsburgh 


Republic's Steel Corp., Republic Bldg., Cleveland 
Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 


Chicago 18, Til. 
Vanadium Alloys Steel Co., Latrobe, Pa. 


Yoder ‘Co., 


TOOLS, Carbide-Tipped 


Adamas Carbide Corp., 999 South 4th St., 
Harrison, N. J. 

Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Atrax Co., Newington, Conn. 

Beaver Tool & Engineering Corp., Fag Roches- 
ter Rd., Moons 429, Royal Oak, 

Carboloy De Genera “Electric = “Box 237, 
Roosevelt poh Annex, Detroit 32, 

Chicago-Latrobe Twist Britt Works, 411 W. 
Ontario St., Chi 

Cleveland Twist. = | ng 1242 E. 49th St., 
Cleveland, 

Eclipse Coumterbore Co., 1600 Bonner Ave., 
Ferndale, Mich. 

Corp, 1200 Oakman Bivd., Detroit 


Firth Sterling Inc., 3113 Forbes St., Pittsburgh 

, Pa. 

iy Og Co., 21225 Hoover Rd., Detroit 


32, Mich. 
Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Colonial 
Illinois Tool Works 
Chicago, III. 

Kennametal, Inc., Latrobe, Pa. 
Maxwell Co., 420 Broadway Bedford, Ohio. 
ay Corp., 1938 as St., 
ville 
Metal Carbides Corp., Ohio. 
Morse Twist Drill & Mch, Co., New Bedford, 


Mass. 
O. K. ‘Tool Co., Milford, N. 
Precise Products Corp., 1328-30 Clark St., 
Racine, Wis. 
Co., 21650 Hoover Rd., Detroit 13, 


Union Twist Drill Co., Athol, Mass. 
Wesson Metal Corp., ‘Lexi ton, Ky. 
Whitman Barnes, 406 Plymouth Rd., 
Plymouth, Mich. 
willey's Carbide Tool Co., 1340 W. Vernor 
Hwy., Detroit 1, Mich. 


roach Co., Detroit 13, Mich. 
2501 North Keeler Ave., 


TOOLS, Lathe, Shaper and Planer 

Ludium Steel Pa. 

Apex Tool & Cutter Co., 237 Canal St., 
Shelton, Conn. 

Armstrong Bros. Tool Co., iis W. Armstrong 
Ave., Chicago, Ill. 

Bullard Co., Brewster St., Bridg 2, Conn. 
Carboloy Dept., General Electric Box 237, 
Roosevelt Park Annex, Detroit 3 32 Mich. 
Firth Sterling Inc., 3113 ‘Forbes St., ittsburgh 


Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Haynes. Stellite Div., Union Carbide & "aaa 
orp., 30 E. 42nd St., New York, N. 

Kennametal, Inc., Latro ‘a. 

Lovejoy Tool Co., Inc., Springfield, V 

Northwestern Tool & ‘Engrg. Co., 
Dayton, Ohio. 

OK Too! Co. Milford, N. 

South Bend Lathe Works, me 425 E. Madison 
St., South Bend, Ind. 

Super Tool Co., 21650 Hoover Road, Detroit 13, 


Turchan Follower Mch. Co., 8259 Livernois & 
Alaska pve, Detroit, Mich. 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, ‘Mich. 


TRANSFER MACHINES, Automatic 
Barnes Drill Co., 814 Chestnut St., Rockford 


. F. & John, Co., 201 S. Water St., 
Rockford, Ill. 
Colonial Broach Co., Detroit 13, Mich. 
Cross Co., 3250 Bellevue Ave., betroit" 7, Mich. 
Ex-Cell- 1200 Oakman Bivd., Detroit 


Morris Machine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio 

Sundstrand Mch. Tool Co., 2531 Ith St., 
Rockford, 


TRANSFORMERS 
General Electric Co., Schenectady, N. Y. 


TRANSMISSION, Variable Speed 
Link-Belt Co., 2045 te Huntington Park Ave., 
Philadelphia 40, 
Oilgear Co,, 1560 W. “Pierce Milwaukee 4. 
Reliance Electric & E > 1074 Ivanhoe 
St., 


1 Hollier, 


Rd., Cleveland 10, 
Sundstrand Mch. Tool Ca., 2531 
Rockford, Ill. 


TUBE FLANGING MACHINES 


Grant Mfg. & Mch. Co., 90 Silliman St., Bridge- 
onn. 


TUBE oo AND WELDING 
MACH 


American Ag Fusion Corp., 2606 Diversey 
Ave., W., Chicago, Ill. 
550 OWalworth Ave., Cleveland. 


(Continued on page 384) 
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6 HELPFUL MANUALS 


filled with how-to-do-it informa- 
\ tion and data to help you use 
Union Cold Drawn Steels. Write 
for “Union Drawn Pocket Library.” 


Free-Machining Bessemer, 
Alloy and Enduro Stainless Steels 


Union Cold Drawn Special Sections 


Union Cold Drawn and Ground Rounds; Turned 
and Polished Rounds; and Turned, Ground and 
Polished Rounds (Union Precision Shafting.) 


PRE-TESTED MACHINABILITY GETS 
AUTOMATICS INTO PRODUCTION 


FASTER 


@ That's why we make this test part in our own plant at Massillon, 
Ohio. It embodies the six most common automatic operations. By study- 
ing it, we discover how to make Union Drawn Steels even better for 
automatics. More free-machining. More profitable for you. When the 
part has served its purpose for research, we scrap it. 


When you know how a steel will behave before you put it on your 
automatics, you save a lot of headaches. You get set up sooner, using 
the best combinations of feeds and speeds. There are more parts in 
the pan, fewer in the reject box. Production is maintained. So are 
profits. Sometimes they’re increased. 


And just to make sure you get the most out of the Union Drawn Steels 
you buy, one of our metallurgists or machining engineers will be 
glad to talk to your set-up man. Swapping hints on tool angles, heavier 
feeds and speeds, they can often come up with the best ways to run 
Union Cold Drawn Steels. When shall we call? 


REPUBLIC STEEL CORPORATION 


Union Drawn Steel Division « Massillon, Ohio 
GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 
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Product Directory 


TUBING, Aluminum 
Aluminum Co. of America, Oliver Bidg., Pitts- 
burgh, 


TUBING, Brass and Copper 
Anssienn Brass Co., 25 Broadway, New York, 


Chase Brass & Copper Co., , 1949 Rodney 
St., Waterbury Conn 

Revere Copper & brass "inc., 230 Park Ave., 
New York, N. Y. 


TUBING, Flexible 

American Metal Hose Br. Agnogaen Brass Co., 
25 Broadway, New York, N. 


TUBING, Steel 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Bethlehem Steel Co., Beth Pa. 

Carpenter Steel Co., Reading, 

Jones & Laughlin Steel eee Gotewey Center 
No. 3 Bidg., 

National Tube Div. U Steel Corp., 525 Wm. 
Penn Place, Pittsburgh, Pa. 

Rename ges Corp., Steel Div., Re- 
public Bidg. Cleveland 1, Ohi 

Ryerson, Jos, a & Son, Inc., 2558 "W. 16th St., 

Summerill Tu Co., Div. Columbia Steel & 
Shafting Co., P. O. Box 1557, Pittsburgh 30. 

Timken Roller benine Co., Canton, Ohio. 


TWIST DRILLS 
See Drills, Twist. 


UNIVERSAL JOINTS 


Baush Machine Tool Co., 156 Wasson Ave., 
Springfield 7, Mass. 

Boston Gear Works, 3200 Main St., North 
Quincy 71, Mass. 


VALVE CONTROLS 


te hia Gear Works (Motorized), Erie Ave. 
nd St. , Philadelphia, Pa. 


VALVES, Air 


Bellows Co., 230 W. Market St., Akron, 
Hannifin Corp., 110] S. Kilbourn "Ave., 


Cc. B. Son, Inc., 1911 E. Pershing St., 
wand Specialties Co., 4114 North Knox Ave., 
icago 4 
Nationa Pneumatic Co., , 127 Armory St., 
Boston 19, Mas: 
& Grinder, Inc., Brighton, Boston 
Valve Co., 120 E. Golden Gate, 
Detroit. Mich. 


VALVES, Hydraulic 


American Steel Foundries, Elmes Engrg. Div., 
roan. Rd. and Tennessee Ave., Cincin- 


i, Ohio. 
Baldwin: Limo-Hamilton Corp., 42, 


Pa. 
Barnes, John S., SO Rockford, 
Denison Engrg. C 1160 Dublin st Columbus 


Hannifin Comp. 1101 S. Kilbourn Ave., Chicago, 


Hunt, C. B., & Son, Inc., 1911 E. Pershing St., 
Salem, Ohio 

Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 

Logansport Machine Co,, Inc., 810 Center Ave., 


ogansport 
Oiigear Co., {360° W. Pierce St., Milwaukee 4. 


Rivet is Lathe & Grinder, Inc., Brighton, Boston 

sundétrand: Mch. Tool Co., 2531 St., 
Rockford, Ill. 

Turchan Follower Mch. Co., 8259 Livernois & 
laska aoe Detroit, Mich. 

ine , 1402 Oakman Bivd., Detroit, 


ich. 
Watson-Stillman Co., Div. H. K. Porter Co., 
Wood” Publi Bidg., Phil 
c Ledger ila- 
delphia Pa. 


VIBRATION INSULATION 
American Felt Co., Glenville, Conn. 


VISES, Machine 
Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 


J. K. SMIT & SONS, INC. 


MURRAY HILL, N. J. 
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TORONTO 


Armstr Bros. tg Co., 5200 W. Armstrong 
W. Market, Akron, Ohio. 

Brown & Sharpe Mf +° Co., Provide dence, R. |. 

Delta Power Tool Div., Rockwell Mfg. <O-. 
614G N. pants ton Ave., Pittsburgh 

Hannifin Corp. o S. Kilbourn Ave., Chicago, 

Hendey Mac’ ine Inc., Torrington, Conn. 

Homestrand, Inc., 

es Machine Co., Inc., 810 Center Ave., 
ogans 

L-W Chuck. Co. m4 S. St. Clair, Toledo, O. 

Martin, J. E., Mch. Works, 548 W. State <A 
Springfield, Ohio. 

Producto Mch. ete 990 Housatonic Ave., 


Bridgeport, 
skinner Chuck ce. Church St., New Brit- 
ain 
South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 


Universal Engineering Co., Frankenmuth 2, 
Mich. 


VISES, Pipe 
a Bros. Co., 5200 W. Armstrong 
Ave hicago, 


VISES, Planer and Shaper 

Brown & Sharpe yd Co., Providence, R. 

Cincinnati Elam and Garrard 
Cincinnati, 

Martin, J. E., Mch. Works, 548 W. State St., 
ingfield Ohio. 

Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, 

Skinner Chuck Co., 344 Church St., New Brit- 
ain, Conn. 

South Bend ‘ Works, Inc., 425 E. Madison 
St., South Bend, Ind. 


Pneumatic 


ad Co., 4114 North Knox Ave., 
41, il. 


VOLTMETERS 
General Electric Co., Schenectady, N. Y. 


WASHERS, Lock 


Eaton Mfg. Co., Reliance Div., 25 Charles Ave., 
assilion, Ohio. 


WASHERS, Spring 


Eaton Mg! > Co., Reliance Div., 25 Charles Ave., 
S assillon, Ohio. 


WELDING AND CUTTING EQUIPMENT 
Oxyacetylene 


Linde Air Products oe. Div. Union Carbide & 
argon Corp., 30 E. 42nd St., New York, 


WELDING AND CUTTING GAGES 


Linde Air Products Co., Div. Union Carbide & 
Carbon Corp., 30 E. 42nd St., New York. 


WELDING EQUIPMENT, Electric, Spot, 


Delta Power Tool Div., Rockwell Mtg, Co., 
614G N. Lexington Ave., 8, Pa. 

Expert Welding Machine Co., 17144 Mt. Elliott 
Ave., Detroit 12, Mich. 

General Electric Co., Sche 

Lincoin § Electric Co., 22801 Clair Ave., 
Cleveland, Ohio. 

Westinghouse Electric Corp., Pittsburgh 30, Pa. 


WELDING EQUIPMENT, Electric, Spot, 
Butt, Seam, Etc. 


American Pasre Fusion Corp., 2606 Diver- 
sey Ave., , Chicago, 
Delta eon tg Tool Div., Rockwell Mfg. Co., 
641G N. Lexington Ave., Pa. 
DoAil Co., 254 Laurel Ave., Des P mai 
Welding Machine Mt "Elliott 
, Detroit 12, Mich. 


WELDMENTS 


Mahon, R. C., Co., 34, Mich. 
Woods Div. kropp Forge Co., 
1129 Harrison a Rockford, Ill. 


(Continued on page 388) 
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These 5 Features are 


exclusive with 


... the TURRET MILLING MACHINE | 


that: 


2. 


provides a means of milling, drilling, boring and 
shaping combined with ability to position the 
milling head at angles over a wide area . . . with- 
out changing set up. 


will handle a wide variety of work more economi- 
cally and with greater accuracy . . . in tool room, 
die shop and in production. 


has versatility and all-round handling convenience 
to assure productivity over maximum available 
machine hours. 


can be equipped with attachments specially de- 
signed for it and when so equipped offers an out- 
standing range of utility . . . hence the universal 
acceptance and phenomenal sales records of this 
machine. 


is within the reach of shops large and small be- 
cause it is moderately priced, making highest re- 
turns possible on a reasonable investment in a 
truly modern machine. 


j Write us or your nearest 
dealer for further details, 
complete description and 
specifications. 


No. 2 BORING HEAD 
Boring Tools and Holder 
rovide the means of boring 
oles up to 6” diameter. 
Available for use on Bridge- 
port 1 HP Milling, Drilling 
and Boring Attachment. 


RIGHT ANGLE 
ATTACHMENT 


drilling at right 
angles. Fits both 
Master and 1 HP 
Bridgeport Heads. 


Right) Light Duty 
‘or right angle 
milling and drilling 
narrow, deep mo! 

and cavities. 


MILLING MACHINE VISE 
An improved vise providing 
reat aripping power. Stream- 
fined or attractiveness; 
equipped with coolant trough. 
Large diameter screw assures 
rigid holding. Two sizes: 5” 
x 3%” and 6” x 5” jaw 
openings. 


? 
a4 
1 
¢ 
J 
4 
4 
(Left) Heavy Duty 
.. for milling and 
5 
a 
A 
% 
4 
MACHINERY, August, 1953—385 


Lowe Brothers THERMO SPRAFIL 


*F Wherever there's a casting to be finished, Thermo Sprafil 
brings new economy and better results. Among the wide range 
of ‘naturals for Thermo Sprafil application are motors, safes, 
casters, printing presses, welding and home workshop equipment 
—and very likely the products you manufacture! Write today! 
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Finishing System Saves 
Production Time! 


When this large manufacturer of grinders* 
installed Thermo Sprafil at the suggestion 
of a Lowe Brothers “Finishing Specialist,” he 
expected to see some savings in production 
time—but nothing like the 15% to 20% that 
actually resulted in the initial tests. Now, this 
manufacturer anticipates even greater sav- 
ings as his production people learn to make 
fullest use of Thermo Sprafil's time-saving 
advantages! 


This advertisement 
is based on facts 
taken from Lowe 
Brothers Industrial 
Case History Files. 


THROUGH 
SERVICE 


How did Thermo Sprafil save so much pro- 
duction time in this plant? Here are the four 
reasons, plain and simple: 


1. Thermo Sprafil reduced sanding—en- 
tirely eliminated need for sanding on smaller 
castings—sanded very easily where neces- 
sary at all. 


2. Thermo Sprafil permitted straight-line, 
non-stop production and finishing—no costly 
delays for tedious filling operations. Higher 
solids content of Thermo Sprafil resulted in 
greater “build” for successful one-pass spray 
application. 


3. Much less handling of castings—they 
stayed on the line and moved! Thermo 
Sprafil dried quickly—ready for the next 
operation in a few hours. 


4, Less time consumed in actual application 
of the finish. Thermo Sprafil flowed on 
smoothly —no “pin-holing.” 


All down the line, Thermo Sprafil saved time 
for this manufacturer—and time is money on | 
any production job. Take time now to check 
into Thermo Sprafil for your operation, and 
join the many other manufacturers who are 
enjoying faster production and better finish- 
ing results at lower cost. Get the full story 
from a Lowe Brothers “Finishing Specialist.” 
Write today. 


THE LOWE BROTHERS COMPANY «© Dayton 2, Ohio 
Industrial Division 
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Product Directory 


Send for 


Useful Catalog 


FOR DESIGNERS 
AND BUILDERS 
OF EVERYTHING 
MECHANICAL 


PUBLISHED BY MACHINERY 
148 LAFAYETTE STREET NEW YORK 


With technical books you can get the right answer-—quickly 
and easily-—to many of your daily problems, This useful catalog 
gives a detailed description, including a complete outline of 
contents, of every book published by The Industrial Press— 
MACHINERY’S Handbook, Machine Shop Training Course, Die 
Design, Gear Design, Engineering Encyclopedia and many others. 
Also explains how you may order these books through our 
convenient monthly payment plan. Just mail the coupon below, 
and we'll send your copy by return mail. 


THE INDUSTRIAL PRESS 
148 Lafayette St., New York 13, N. Y. 


MAIL THIS 


COUPON 
TODAY! 


(Please Print Name and Address) 


Position 


8/53 


Please send a copy of your book catalog to the address below. 
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WIRE 

American Steel & Wire Co., Div. S. Steel 
Corp., Rockefeller Bldg. Cleveland, Ohio. 

Bethlehem Steel Co., Bethlehe 

Jones & Laughlin $ Steel {Core ya Center 


No. 3 B 


U. §. Steel Corp. marian Steel & Wire Co. 
Div. | Steel Div., Tennessee 
Coal, Iron & R. R. Co. Div), 436 7th Ave., 
Pa. 


WIRE FORMING MACHINERY 

Nilson, A. H., — Co., 1506 Railroad Ave., 
Bridgeport, ‘Con 

U. S. Tool Co., me, 255 North 18th St., Am- 
pere, N. J. 


WIRE NAIL MACHINERY 
one. X W., Co., 1375 Raff Rd., S. W., Canton, 


hio. 
National Mchry. agi Greenfield and Stanton 
Sts., Tiffin, 
Ryerson, Son, Inc., 2558 W. 16th St., 
Chicago 18, 


WOODWORKING MACHINERY 

Delta Power Tool Div., Rockwell Mfg., Co., 
614G N. Lexington Ave., ype h 8, Pa. 

Frew Machine Co., 121 East Luray St., Phila- 
delphia 20, Pa. 

Greenlee Bros. & Co., 12th and Columbia Aves., 
Rockford, 

Onsrud Machine Works, Inc., 3940 Palmer St., 
Chicago, Ill. 

Walker-Turner Div., Kearney & Trecker Corp., 
900 North Ave., Plainfield, N. J. 


WORM DRIVES 

Cleveland Worm & Gear Co., 3249 E. 80th St., 
Cleveland, Ohio. 

Cone-Drive Gear Div., Michigan Tool Co., 
7171 €. ogy Rd., Detroit 12, Mich. 

Link-Belt Co., 2045 e Huntington Park Ave., 


Philadeiphia 40 
Ohio Gear Co., 1433" E. 179th St., Cleveland, 


10. 
Philadelphia Gear Works, Erie Ave. and G St., 
Philadelphia, Pa. 


WRENCHES 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, 

Cleco Div., Reed Roller Bit Co. (Impact, P 
matic), 5125 Clinton Ave., Houston 20, Tex. 

Ingersoil-Rand Co. Pneumatic, Elec- 
tric), Phillipsburg, N. 

Standard Tool Co., 3930 Chester Ave., Cleve- 
land, Ohio. 


WRENCHES, Detachable Socket 


Co., 5200 W. Armstrong 
cago, 


WRENCHES, Pipe 
Co., 5200 W. Armstrong 


icago, 
Peck, Witeox Co., Southington, Conn. 


WRENCHES, Ratchet 


Bros. Co., 5200 W. Armstrong 
hicago, | 
Keller Tool Co., Gan Haven, Mich. 


WRENCHES, Tap 
Oueterfiaid Div., Union Twist Drill Co., Derby 


Line 
Card, reg W,, Mfg. Co., Div. Union Twist Drill 
Co., Mansfield, Mass. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Morse Pcinal ill & Mch. Co., New Bedford, 


Mas 
Pratt Whitney, West Hartford, Conn. 
Standard Tool , 3950 Chester Ave., Cleve- 
and, 0. 


WRENCHES, Torque Measuring 
Co., 5200 W. Armstrong 
Ic 


stop ut of America, 2330 Vaux- 
hall 


Rd., 
Sturtevant, PLA ‘Addison, 


= 
) 
c 
? 
: 
‘ 
4 
q 


Thousands... 


1445 


univernel w@thin its ranqe... op ond 
lob to | 
and hnis 

oF 


Write fey 


GLEASON; WORKS 
BUILDERS OF BEVEL GEAR MACHINERY FOR OVER 85 YEAR 
UNIVERSITY AVE. - ROCHESTER. 3, NEW YORK 
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‘HERE’S A COOL SOLUTION” 
TO A HOT PROBLEM! 


LO-JET ACRO 


The requirements exacted of surface grinding machines 


i or leave no room for variation. Precision and tolerance 
The revolutionary new cooling system that control must be built-in. Through the years Grand 


KEEPS CUTTING TOOLS AND WORK Rapids Grinders have demonstrated the highest quality 

! q and unquestioned dependability of performance. Upon 

AT ROOM TEMPERATURES! ; this record they have been accorded world-wide accept- 
Proven results at leading ae ance. Here is precision beyond question. 


automotive 


Y 
manufacturers, ** eight GALLMEYER & LIVINGSTON CO, 


305 Straight Ave., Grand Rapids, Mich. 
GRAND RAPIDS GRINDERS ALLMEYER 


SPEEDS MANUFACTURERS OF SURFACE GRINDERS, CUTTER 
PRODUCTION AND TOOL GRINDERS, TAP AND DRILL GRINDERS 


CUTS COSTS 


USED FOR ALL 
MACHINING 
OPERATIONS 


-PROLONGS TOOL LIFE 


CUTS TOOL 
BREAKAGE LOSS 


IT’S CLEAN, TOO! 


One DOUBLE SAVING! 


Multiple tooth cutters give a broaching pull 
cut that speeds keyway cutting and prolongs 


sed ; cutter life. Davis design makes setting u 
Controlled ir ope ration for tapering as much as 3” per foot 
all types of metal cutting with special i 


[oa —a matter of a few minutes. Here’s a 

ACRO-COOLANT soluble solution. fea DOUBLE SAVING that means a lot, whether 
j you use the Davis Keyseater for varied job 

am equ eyseater and the nec- 
N est, essary Davis cutters will 

produce all keyways up 

to 14” long, 


_ Our engineering staff will cooperate FREE of from 1/16” to 
charge. Send for estimate. 1” in width, 


Write now for more information with no obligation to you! 


Write for bulletin giv- 
ing complete details 


AIR CONVERSION RESEARCH cor, poration te : 3 and specifications. 


4107 north damen avenue, chicago 18, illinois 


and details of the new acro low jet. KEYSEATER 
; COMPANY 


& 
BOCHESTRE 


| 
| 
fz { 
i 
One | 
| 
gentlemen: Please send me FREE literature M 
4 
name... 
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14 minutes by hand... 
Now 3 minutes with push-button brushing 


This ack with Osborn 


wire brushes is taking off costly 
hours in the production of d-c motor 
armatures... typical of savings bein 
discovered throughout industry wit 
push-button brushing methods. 


The job here is to remove enamel 
insulation from copper wires to assure 
top quality soldered connections. 
Formerly done by a tedious hand- 
scraping method, the time per arma- 


Brus 


ture was 144 minutes. Withthe motor- 
driven brushing device shown the 
time has been cut to 3 minutes. As the 
armature is turned, a pair of Osborn 
Disc Center wire brush heads rotate 
downward on the wires and the in- 
sulation comes off clean. 


This is typical of thousands of pro- 
duction jobs which have been sim- 
plified with the help of the Osborn 
Brushing Analyst. For help to im- 


rove your cleaning, finishing or de- 
urring operations, call your OBA 
or write The Osborn Manufacturing 
Company, Dept. D-8, 
5401 Hamilton Avenue, 
Cleveland 14, Ohio. 


FREE: New. booklet on 
deburring with Osborn 
Power Brushing. 
Write for your copy. 


OSBORN POWER, MAINTENANCE AND PAINT BRUSHES AND FOUNDRY MOLDING MACHINES 
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OVER 50 YEARS’ EXPERIENCE 


BOTH SPINNER AND HAMMER TYPES 


Single and Multiple Spindles—Vertical and Hori- 
Noiseless zontal—Automatically or Foot-Operated. Handles 
a rivets from the smallest and most delicate up to Vibrating 
%” diameter. Riveters 


N.W. Station Bridgeport 5, Conn. 
Increase production on your lathes! 


WITH A PATENT PENDING 


AIR ti ABRASIVE BAND GRINDER 


COLLET J The precision of a machine tool 
plus the durability of a workhorse. 

Motor and automatic band tension 

leakproof! A neoprene control. Nothing like it for finish- 

inner-tube eliminates : ing metals, plastics, wood, fibre, ete. 


leaking rings, piston svviss 


and packings : sales | ANO SIZES IN NEW WALLS SALES CORP. 


MANUAL ON FINISHING 
WRITE TODAY 333 Naake Avenue, Brookiyn 22, N.Y. 


HERE'S HOW ... 

* Speed first and second operation work wiih 
“finger-tip" or foot control—reduce opera- 
tor fatigue. 

* Eliminate slippage—vuse an “iron-hand” 


grip. Eliminate damage to delicate parts— 3 aac 
use a “‘finger-tip” grip. p R E S S E S 


* Hold consistent accuracy with controlled air 


pressure. H 
* Have automatic correction for variations in of all types and sizes 
stock or machined parts. - 
**** You can do all these with a Wilson 
Air Collet Closer 


WRITE FOR FOLDER OR SEE YOUR DEALER ZEH & HAHNEMANN C0. 


DURABLE PRODUCTS Tel. PL 5550 182 Vanderpool Street 
816 West 50th Street * Minneapolis 19, Minnesota NEWARK, N. J. 


LING MACHINES 


STEEL 
LEX DRI HAND MILLI 
PRESS HINES > MACHINE 
SPE TAL MAC 
BRAKES 


43 Standard Sizes 


pies Punching and 
Forming for All Makes 
and Sizes of Press Brakes. 


FERRACUTE INCLINABLES 
Fast. . . economical . . . dependable 


MANUFACTURING COMPANY 
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TAPPING MACHINES CAM MiL 
NG 

| NES 

IME PREV MACMINE = : 

tats 
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Save Valuable 
Production Time! 


Don't waste time! 
Don't tie up valuable production 
machines! Use Rowbottom specialist 
service whenever you need cams. 
We have the experience and the 
equipment to produce cams of any 
size or shape, in any material, for 
any application. Call on Rowbottom 
whether you need one big cam 
such as the one illustrated or a 
thousand or more smaller ones. 


THE ROWBOTTOM MACHINE COMPANY 
WATERBURY, CONN., U. S. A. 


your best buy in 
modern milling machines: 


Plain or Universal 


© Offers every modern milling machine advantage: 
18 spindle speeds 25 to 1250 rpm, 
18 feeds '4” to 30” per minute, rap- 
id traverse, Timken bearings and 
many others. 


You can't buy a better combination 
of simplicity, rugged construction, 
ease of operation, accuracy and 
production speed. 


Send for bulletin and price list. 


THE GREAVES MACHINE TOOL CO. 
2500 Eastern Avenue, Cincinnati 2, Ohio 


giant 
keyseaters 


MITTS & MERRILL 


64 Holden Street * SAGINAW, MICHIGAN 
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qt 
‘cut interval keyways or spligas in the 
t bores of pulleys, gedrs, fly wheels or any other machine 
part. Special fixtures and cutters are available for of unusual 
shaped keyways and taper work. Send us your problems i 
\ 
4 
62 


SPURS TO 72” PD, 1 DP 
BEVELS TO 54” PD, 1 DP 


SPIRAL, HELICAL and WORM GEARS 
TO 48” PD, 2 DP 


CONTINUOUS -TOOTH HERRINGBONE 
TO 60” PD, 2 DP 


SPROCKETS TO 72” PD, 2'/.” CP 
RACKS TO 20 FT. LONG, 3 DP 


When your needs call for silent gears 
ond pinions, get them from Stahl. 
Whether fabroil, bakelite or raw- 
hide, Stahl has the experience and 
specialized equipment to make 
them right, in any size or any quan- 
tity. For prompt delivery and at- 
tractive quotations, get a Stahl esti- 
mate first. SILENT GEARS; 
RAWHIDE, BAKELITE, FABROIL 
HEAT-TREATED, CASE OR FLAME 
HARDENED GEARS - 
OF CARBON OR ALLOY STEEL 


GEAR & MACHINE COMPANY 
3901 Hamilton Ave. Cleveland 14, Ohio 


ATLANTIC GEARS 


© SPUR — SPIRAL — WORM 


© BEVEL GEARS GENERATED WITH 
PRECISION ON MODERN EQUIPMENT. 


@ Send SAMPLE or BLUEPRINT for QUOTATION 
Call CAnal 6-1440 


GEORGE SCHERR CO., Inc. 200-MA LAFAYETTE ST.° N. Y. 12, ae 


FRANKE 


AS you want them — WHEN you want them 


Spurs & Pinions 

Helicals & Spirals Specialists in manufacture of Fine Pitch 

a Gears to close tolerances . . . from 

Worms & Worm ordinary commercial grades to the 

Shafts most exacting aircraft specifications. 
Spline Fittings 


Send blueprints for proposals and/or engi- 
neering collaboration. No obligation to you. 


FRANKE GEAR WORKS, INC. 


1924 W. COLUMBIA AVE., CHICAGO 26, ILL. 


TUNGSTEN CARBIDE 


CARBIDE 10 0 LS 


TIPPED ...Work Support Blades 


for CENTERLESS 
GRINDERS 


Standard thrufeed and infeed work support blades avail- 
able from stock. Prices on special blades quoted on receipt 
of prints. Worn blades salvaged—retipped and reground. 
SPECIAL TOOLS 
Send prints for prompt quotes on special tools. 


FY METAL Wy 


1, 


MARES 


MORGAN 


Where yee need better shop 
transportation? Morgan Cranes 
will provide an efficient, safe, 
economical solution to trans- 
— problems, anywhere 

im your plant . . . from foundry 
to shipping room. Write, out- 
lining your needs, 


MORGAN ENGINEERING CO. 
ALLIANCE, OHIO 


R MAKES... 
GEA Special and Standard 
PRECISION GEARS UP TO 200 DIAMETRAL PITCH 

All Gears certi Accuracy 

Quality and 
NEW JERSEY GEAR & MFG. CO. 
1470 Chestnut Ave.  _—s&SMiilliside, N. J. Hillside, N. J. 


EAR 


HOBBING . . SHAPING 
LAPPING .... SHAVING 


REGENT 9-8424 
GENERATING—ALL TYPES 


WILLIAMSON GEAR & MACHINE CO. 


2606 MARTHA STREET PHILADELPHIA 25, PA. 


CALL WILLIAMSON FOR 
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ATLANTIC works inc wre 
200-MA LAFAYETTE STREET @ NEW YORK 12, N. Y. 
Oblique rays moke for PRECISION f 
seretches end de- INSPECTION 
fects stead out clearly: 
Genvine opticel giess lenses. 
Heevy edjusteble bese. 
Removable lens housing for : 
| f 


_— Measures high-precision holes to 
fractions of .0001", with these advantages— 


Here in a compact self-contained unit, you have 
the high precision that has found so prominent 
a place in the jet engine program. By unique 
design, ene gives true 2-point gaging, 
self-aligned and centered. Thus, it enables you 
to check any part of a hole—including very 
bottom—detecting out-of-round, front or back 
taper, bell mouth, etc. 


e There are no gimmicks to get out of order, 
such as wiring, hose or electronic gear. And 
because self-contained Comtorplug has none of 
these, and no heavy base, it is instantly usable 
anywhere: machine, bench, or lab. 


e Shows actual measurement to fractions of 
0001”, and is “just right” for Statistical 


Quality Control programs. Get production off to a profitable start! Wse Columbus Die-Tool 
e No skill needed to use it accurately—built-in engineered tools. Jigs, Fixtures, and Special Machinery individ- 
features and 10 minutes instruction do the trick. ally designed and built to produce your product alone... at a 
e Marvellous thing about Comtorplug from pro- rate to match your production schedule. That's production 


duction man’s viewpoint is that you can put 
it to work in your shop without any planning, 
wiring, air lines or rigmarole— 
just a simple briefing on its use. 


economy! That’s the wisdom of CDT special machinery! That's 
how Columbus Die-Tool can put your production on a profitable 
basis. Columbus Die-Tool are specialists in building special 
tools, jigs, fixtures and machinery , . . have been for over 46 
years. Talk over your special problems with us. Absolutely no 
obligation. Write today. 


e Comtorplug is a rugged, shock- 
proof instrument. Use it for size 
control at the machine as well 

, as bench inspection, wherever 

you produce precision holes in. 
volume. 


i 


AND MACHINE COMPANY 


O. BOX 750¢ COLUMBUS, OHIO 


COMTOR CO of 
FIXTURES © BUILDING MACKINE TOOLS col 


74 FARWELL STREET 
i> 
WALTHAM 54, MASS. SPECIAL TOOLS @ UNITS FOR MACHINE TOOLS = _ 


REQUEST BULLETIN 46 


4 
wire 


BASE 
H 
1 
\ 
i 8 
to 
5 8” 
4 
4 } 
Tool 
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Automatic loading and 
unloading feature elim- 
inates lost motion in 
producing accurate small 
diameter, fine pitch 
gears and pinions on 
the Waltham. Individual 
motor drive through 
step cone pulleys gives 
a wide range of feeds 
and speeds. Compaci 
design takes up less 
than 4 sq. ff. on the 
bench. If you want 
accurate... fast... 
economical small gear 
production get full in- 
formation. 


MACHINE WORKS 


Newton Streei 


SMALL GEAR 

AND PINION 

PRODUCTION 
THAT'S 


Waltham 

Mas: 

THI 

WALTHAM 

GEAR and PINION 
<=  curter 


@ For complete hardness from the center 
all the way out—no soft skin to cause 
wear or breakage due to fati 

@ For freedom from scale — cleaner to 
handle — give a tighter thread fit — 
have smoother bodies. 


Don’t settle for less than 
Chicago “Safely Plus” 
High Carbon Heat 
Treated Cap Screws 


pare @ For extra safety — better appearance 


— ALL at no increase in cost to you. 


You get these advantages with Chicago 
“Safety Plus” Heat-Treated Cap Screws. 


Corners stay sharp . . . provide positive non-slip 


wrench grip ... No decarburized surface. 

Bodies wear longer... inal diameter r ins to 
size ... No decarburized surface. 
Threads without nicks ... hold tighter in engagement... 


No decarburized surface. 


Your Service-Conscious Industrial Supply Distribu- 
tor carries a complete stock of our products. Ask 
him for samples of Chicago “Safety Plus” Heat 
Treated Cap Screws. His familiarity with your 
local field conditions enables him to fill your 
supply needs promptly and correctly. Ask 

for “Chicago” and get “Safety Plus”. 


CHICAGO SCREW: COMPANY 


2807, WASHINGTON BOULEVARD 
> BELLWOOD, ILLINOIS 
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INSERTED-BLADE MILLING CUTTERS 
AND SINGLE-POINT TOOLS FOR 
ALL METAL-CUTTING NEEDS 


FIT MOST STAND- 
ARD HOLDERS 


If you haven't yet changed to Apex, 
you can begin to get acquainted 
by using Apex Bits in your present 
holders. The Apex line includes 
Single-Point Round Shank (as shown) 
and Shankless Serrated — plus In- 
serted-Blade Milling Cutters of all 
different styles. Write for catalog. 


APEX TOOL & CUTTER CO., Inc., Shelton 11, Conn. 


PROMPT SHIPMENT 
FROM OUR LARGE, 
COMPLETE STOCK 


HARDNESS TESTING 
Brinell—Shore—Scale 


Included in our improved Portable 
Scleroscope Model D-1. This efficient 
single scale tester registers Brinell- . 
Shore values without damage to the 
work. The old standby for forty-three 
years, 


WRITE FOR CIRCULAR 


THE SHORE INSTRUMENT & 


MANUFACTURING CO., INC. 
90-85 Van Wyck Expressway, Jamaica, 35, N.Y. 


ACCURACY IN SURFACES 
FROM WHICH MEASUREMENTS 
START IS IMPORTANT 


TO BE CERTAIN — SPECIFY 
G. S. SURFACE PLATES 
AND ANGLE IRONS (2 


BLACK GRANITE 
MICRO-FLAT 


“The Gift of Natere™ 


Mestreted folder 


200-MA Lafayette St., W.Y.12. 


~ 


See our 
straightness of threads, low chaser costs, page 417 
less downtime, more pieces per "oa May 1953 


THE EASTERN MACHINE — CORP., 23-43 Barci 
Coast 


Conn. Pacific Representative: 4 
Loe Angeles, Calif CANADA? F. $84 San Toronto, 


: 
; 
: 
= 
‘3 
20005" or 0001" Serface Precision 
GEO. SCHERR CO — 
| 
} 


FAST PACE 


Progressive industry de- 
mands __ ever-increasing 
accuracy in gear pro- 
duction. Diefendorf 
keeps pace with these 
demands of progress. 
All type gears cut to 
specification. Standard 
production. Emergency. 
Design service. All 
types. All materials. 


DIEFENDORF GEAR 
CORPORATION 
| Syracuse 1, New York 


SINCE 1901 


‘MOLINE "Hole-Hog 


SPECIALLY DESIGNED. 


MACHINE TOOLS 


have cut production 
Industry. 


DRILLING BORING. 
HONING TAPPING 
and Special Machin 


MOLINE’ 
-TOOLCO. 

MOLINE, ILLINOIS 


Boring V-8 Engine Cy ndevs 


IMPORTANT aig VERNIER CALIPER 
or STAINLESS STEEL rHroucHour 


AND THE FOLLOWING IMPROVEMENTS HAVE BEEN ADDED 
@ HARDENED PHOSPHOR-BRONZE adjustable gib retains accuracy 

@ SPECIALLY LONG VERNIER to read thousandths 
@ 3 GRADUATIONS - 1/1000" 1/128" 


1/10 mm beck 
GEORGE SCHERR St. New York 12, N.Y 


STEP BLOCK SETS PUNCH PRESS SETS 
QUARTER TURN SCREWS- KNURLED HEAD SCREWS+ DOUBLE END JIG FEET 
SCREW TYPE HG FEET * PRESS TYPE IG FEET+ STAR TYPE HAND KNOBS 
SHOULDER SCREWS + CUT THREAD STUDS + TEE.WUTS - COUPLING NUTS 
ADIUSTABLE STEP BLOCKS - FLANGED NUTS+ HEXAGON TYPE HAND KNOBS 


SEND FOR FREE CATALOG TODAY 


T-NUT & STUD SETS 


11S HOLLIER AVE., DAYTON 3, OHIO 


Photo shows 
planetary 
gear system 
assembled. 


Pictured above is Euclid 
Road Machinery's im- 
mense 25 or 40 ton coal 
hauling equipment using 
planetary gears. 


Photo at right shows an 
alternate design of the 
sturdy planetary gear 
carrier. 


Standardize 


Ohio Gears are at work in all their glory when operating for Euclid 
Road Machinery, world's leading manufacturer of heavy duty coal 
haulers and earth moving equipment, Here's where geor engineer- 
ing, strength and durability meets its test, on long hauls, up and 
down steep grades, forward and backward over broken terrain, at 
any angle, pushing and pulling 25 or 40 ton loads on 4 wheel 
planetary gear drives, at various speeds, tensions and stresses, All 
this on Ohio Gears, every day, year in and year out, with engineer- 
a in every ounce of metal and every measurable gear dimension 

. Euclid Road Machinery d ds d dable gears. Perhaps 
your products need such mechanical insurance, See our nearest 
distributor or write direct, 


ESTABLISHED 1915 


THE OHIO GEAR COMPANY 
1331 EAST 179TH STREET © CLEVELAND 10, OmO 


“ ‘ 
J 3755 
Ss 
Zz. 
Sar REDUCERS 
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GEAR HOBBING 


MACHINE 


have these A Universal Purpose Machine for the eco- 

1 nomical production in either small or large 

exclusive quantities of Spur Gears and Pinions, Spiral 
features Gears, Worms as well as Worm Wheels. 


* Standord Full Ball 


6 Standard Models Bearing Construction, 
Models U-608 and U-1000 including Spindles 
0-6208, 
- mounte: 
indie. Thre car- 
or 1/2” min. red by radial threst 
ngs. 
Models U-608-BS and 
6S — Bali Bear- 
Gear Case, Plain ( 
Spindles 
Semi-Standard 


Duty Full Ball Bearing 
1/2” in Cast tron —~ 
17/6” min. centers 
71/8” o 93/4” Dia. 


* Standard Slip-On and 
Slip-Off Template Con- 


centers 
locati Indie brackets 
are machined to receive 
Also Larger Adaptations slip-on and slip-off tem- 
and Fall Fixed plate. 
Center Drill Heads, 


WRITE FOR FULL INFORMATION 


Subsidiary of 
Thomson Inc, 


GEORGE SCHERR CO., Inc. 


COMPLETE LINE OF PRECISION INSTRUMENTS 
200-MA LAFAYETTE ST. e NEW YORK 12, N.Y. 


DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The dark 
blue background makes 
the scribed layout lines show up in sharp relief, and at the same 
time prevents metal glare. Increases efficiency and. accuracy. 


Write for full information 
THE DYKEM COMPANY, 2303P North 11th St., St. Louis 6, Mo. 


UT SCRAPER TIME 


END NIGHT CLEANUP & MORNING REBLUING 
DYKEM HI-SPOT BLUE No. 107 is used to locate ng fo oy 
when scraping bearing surfaces. As it does 
it remains in condition on work indefinitely. ph 4 
scraper’s time. Intensely blue, smooth paste 
spreads thin, transfers clearly. No grit; noninjuri- 
ous to metal. Uniform. Available in cellapsible 
@ tubes of three sizes. Order from your sup a 
Write for free sample tube on company letterhe 


THE DYKEM CO., 2303P NORTH ITITH ST., ST. LOUIS 6, mo. 


1076 N. PLUM STREET 
LANCASTER, PENNA. 


Also Makers of DORMAN AUTOMATIC REVERSE TAPPERS 


A SPECIALIZED CAM 
MILLING SERVICE .. JIG BORING 
SPOT WELDING .. CONTRACT 


makes the in 
SET SCREWS MILLED STUDS 


PRODUCTION . .EXPERIMENTAL 
OPMEN 

EISLER ENGINEERING co nc 

| Chas. Eisler. Pres 


IFWARK 


YORK, PENNA, 
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THRIFTMASTER 
Yniversal Joint Typ? 
\ 
{ 
THRIFTMASTER Picducts Corporation | 
iat 
} 
BROTHERS 


G MACHINE TOOLS 


OUTSTANDIN 


1000 LATE TYPE TOOLS IN STOCK 


AUTOMATIC SCREW MACHINES: 


ACME GRIDLEY 9/16” cap. Model RA-6 spindle; late. 
ACME GRIDLEY 1-5/8” cap. Model R-6 spindle; late. 
CLEVELAND 3-3/4” model ‘‘A’’ single spindle; late. 
GYROMATIC “‘Tavannes” #40, 6-spindle; late. 


GEAR CUTTING EQUIPMENT: 


BROWN & SHARPE #6-72” Auto. Cutter; M.D. 

CROSS #1, 40, 45 Gear Tooth Rounder; N.D. 

DETROIT type GG-35 Gear Grinder; late. 

FELLOWS #61A, 622, 75, 7A, 77, 48. H.S. Gear 
Shapers; late. 

FELLOWS 13LS Lapper, motor drive; late. 

GLEASON 3” and 12” Straight Bevel Gen.; late. 

GLEASON 3” spiral bevel gear gen.; M.D. 

GLEASON 25” Straight bevel Generator; M.D. 

GLEASON 24”. 37” Bevel gear planers; M.D. 

GLEASON #6 Revacycle’ late type. 

GLEASON #13 Hypoid cutter sharpener; tate. 

GLEASON #14 Spiral bevel Hypoid gear grinder; late. 

GLEASON Model 17, Hypoid, Spiral Grinder; M.D. late. 

GOULD & EBERHARDT 12H Gear Hobber; late. 

GOULD & EBERHARDT 18H Gear Hobber; M.D. 

GOULD & EBERHARDT #368M 3-spindle auto, gear 


roug -D. 
MICHIGAN Model 854 gear shaver, rack type; M.D. 
MICHIGAN Gear Finisher, M.D., 862-24-A; late. 
PRATT & WHITNEY 10” Gear Grinder; late. 


LATHES, Turret: 


GISHOLT 1L Univ. saddle type, Timken, M.D., late. 
GISHOLT 2L High Production, Timken, M.D., late. 
MOREY #2 ram type, Timken; late. 

WARNER & SWASEY 2A Univ. Preselector head; late. 


LATHES, Engine & Mfg.: 
DENHAM 16” x 48” centers, Gap; late type. 
DENHAM 12” x 54” centers, Gap; late type. 
DENHAM 16” x 72” centers, Gap; late type. 
HENDEY 14” x 30” centers, M.D., late type. 
JONES & LAMSON ‘“‘Fay’’ 20” x 25” auto; M.D., 
LANG 12” x 42” grd hd Gap; motor-in-base. 
LeBLOND Mod. 7ACL Crankshaft; M.D. 
LEHMAN 25” x 96” ctrs., Timken; grd. M.D. 
LODGE & SHIPLEY 14” x 30” centers, late type. 
LODGE & SHIPLEY; No. 5-24” and 96” centers: 
DUOMATIC; Timken; late. 
LoSWING 4x60”, 4x84”, 8x60”, 8x108”; late. 
MONARCH 12” x 30” centers; Model CKK; late. 
MONARCH 14” x 42” centers ‘‘2’’ Magnamatic, Auto. 
Timken; M.D. tate. 
WILES 27” x 96” centers. Time saver. Timken; late. 
NILES 30” x 46” Boring; ‘‘Time Saver’’; late type. 
PORTER-McLEOD 16” x 6’; 16” x 8’; NEW. 
SPRINGFIELD 14” x 43” geared; M.D. 
SWIFT 16” x 72” centers; late type. 
U.S. model 810B Cutter Reliever, 8” cap; tate. 


RADIAL DRILLS: 

AMERICAN 5’ arm 13” column, Univ., M.D. 
CINCINMATI BICKFORD 6°15” Universal, M.D. 
KITCHEN & WADE 4’ arm 12” col., Plain, M.D. 


late. 


@astern Rebuilt Machine Tools 


MOREY MACHINERY CO., INC. 
Manufacturers * Merchants * Disfribufors 


“410-A BROOME ST. NEW YORK 13, 
CAnal 6-7400 + Cable) WOODWORK, N. Y 


TOOL & CUTTER GRINDERS 

No. 1 J & B Tap Grinder, m.d. 

Pratt & Whitney Deen Hole Drill Sharpener, m.d., latest 

Gould & Eberhardt Gear Cutter Grinder, 2 step cone 
pulley belt drive 

No. 500 Imperia Universal Tool & Cutter Grinder, m.d. 


HAMMERS 
1100# Chambersburg Single High Frame Steam Hammer 


HONING MACHINES 
Micromatie Horizontal 
H4 Micromatie Horizontal 
No. 6 Barnes Twin Spindle 
Model #182 Barnesdrill Hone, m.d., latest 
Model 306H Barnes, single spindle 


m.d. 
m.d. 


Hydrohoner, 
Hydrohoner, 


MANUFACTURING LATHES 

No. 3 Lodge & Shipley Duomatic, m.d., late type 

No. 3A Lodge & Shipley Duomatic, m.d., late type 

Model B1—-3/4 H.P. Blount Speed Lathe, m.d. 

W. C. Lipe Carbomatic Lathe, m.d. 

Colborne Mfg. Bench Type Speed Lathe, m.d. 

No. =. LeBlond Boring Lathe, 37’ bed, 4” hole, m.d., 
lat 

No. a No. 12 LeBlond Multi-Cut, m.d. 

3 1/2x36", 3 1/2x80”, 4x60”, 8x84” LoSwing, m.d. 

8x132” LoSwing, m.d., latest 

9x12” Sundstrand, s.p.d. 

11x18” LeBlond Rapid Production, m.d. 

12x18” centers Monarch Model 5T, m.d. 

Schauer Type NA 2B Speed Lathe, m.d., 

30”x10’ LeBlond Turning Lathe, cone 

12” W. G. Lipe Semi-Automatic, belt 


ENGINE LATHES 

12”x6’ Lodge & Shipley Geared Head, m.d., taper 
13”x54” centers LeBlond Geared Head, m.d., taper 
13”x5’ bed Willard, cone, motorized 

12”x18” Reid Bros. Lathe, belt 

14”x6’ American High Duty Geared Head, m.d., 
14”x6’ Hendey Geared Head, m.d., taper 
14”x6’ Lodge & Shipley Geared Head, m.d. 
14”x6’ Lodge & Shipley, cone, motorized 
14”x6’ Pratt & Whitney, cone 
14”x6’ LeBlond, cone 

14”x6" LeBlond Geared Head, s.p.d. 
14”x6" bed Monarch, cone, motorized 
14”x6’ Sidney Geared Head, m.d. 
14”x6" Springfield Geared Head, m.d., 
14”x8" Sitney Geared Head, m.d. 
14”x8’ Pfentice, m.d., taper 
15”x54” centers LeBlond Geared Head, m.d., 
16”x6" bed Ciseo Geared Head, m.d. 

16”x6’ Hendey Geared Head, m.d. 

16”x6’ HendeyYOke Head, taper 

16”x6’ Lehmann Geared Head, m.d. 

16”x6’ Lodge & Shipley Selective Head, m.d. 
16”x6’ Lodge & Shipley, cone 

16”x6" bed Monarch Geared Head, m.d. 


latest 


taper 


taper 


taper 


THE SIGN OF QUALITY 
THE MARK OF DEPENDABILITY 


We carry an average stock of 2,000 machines. Let us quote on your requirements. 


16”x72” centers American, m.d., taper 

16”x84” Pratt & Whitney Type B, m.d. 

16”x8’ bed Reed-Prentice, cone, taper 

16”x8° Monarch, cone, motorized 

16”x12’ bed LeBlond Geared Head, m.d., 

17”x6’ LeBlond Geared Head, m.d. 

18”x5° LeBlond Geared Head, m.d. 

18”x6’ bed Lodge & Shipley, cone, motorized 

18”x6’ ‘6” bed Greaves-Klusman Geared Head, m.d. 

18”x7° Hendey Geared Head, m.d., taper 

18x38" bed American Geared Head, m.d. 

18”x8’ Hendey Geared Head, m.d., taper 

18”x8’ Lodge & Shipley Geared Head, m.d. 

18”x8’ Whitcomb-Blaisdell Geared Head, 8.p.d. 

18”x8'6” bed Walcott, cone, motorized 

18”x10° bed Boye & Emmes, m.d. 

18”x10'6” bed Boye & Emmes, cone, motorized 

19”x6’ bed LeBlond Geared Head, m.d., later type 

19x10’ bed LeBlond H.D., m.d. 

20”x8 bed American Geared Head, m.d., taper 

20”x8’ Ciseo, cone, motorized 

20”x8’ bed Greaves-Klusman Geared Head, m.d. in leg 

20”x8" bed Boye & Emmes, m.d. 

20”x8’ bed Lodge & Shipley Geared Head, m.d., taper, 
later type 

20”x10’ bed (6’ centers) Sidney Geared Head, m.d., 


taper 


taper 
20”—40"x8’ bed Rahn-Larmon Gap Lathe, cone, motor- 


20”x10" Sidney Geared Head, m.d. 

20”x10'6” Boye & Emmes, cone, motorized 

21”x8" bed LeBlond Geared Head, m.d., taper 

21”x10’ LeBlond Geared Head, m.d. 

21”x14" bed LeBlond Geared Head, m.d., 

23”x12’ LeBlond Geared Head, m.d., taper 

23”x12’ bed LeBlond, cone, motorized 

24”x12’ bed Boye & Emmes, belt drive 

24x12’ Bridgeford Geared Head, m.d., taper 

24x16" bed Lodge & Shipley, cone, motorized, taper 

24” raised to swing 32”x22’ bed—-16" centers-—New 
Haven, cone, taper 

25”x10’ bed LeBlond Geared Head, m.d., taper 

25”x12’ bed Geared Head LeBlond, m.d., taper 

we -50” to 6° centers LeBlond Gap Lathe, m.d. 
“x110" centers Niles, m.d., taper, Time Saver, 
Geared Head 

27”x16" bed Lodge & Shipley Geared Head, m.d., taper 

27”x24' bed American Heavy Duty Geared Head, m.d., 
taper, late type 

30°x12'6” bed Niles-Bement-Pond, 
taper 

30°%13'6" bed Niles-Bement-Pond, m.d. 

30x15" bed American Geared Head, m. 

30”~-44”"x15" bed American Geared Head, m.d. 

36”x84”" centers American Super-Productive, m.d. 

36°x16°6" bed Boye & Emmes Geared Head, m.d. 

36"x24' bed—16" centers—Schumacher & Boye, cone, 
motorized, taper 

42” Putnam raised to swing 56 1/2%x20’ 
Head, m.d., 11'8” centers 

42”x22' Schuacher & Boye, cone, motorized, taper 

42”x180" American Super-Productive Lathe, m.d., taper 


later type 


variable speed m.d., 


bed Geared 


THE EASTERN MACHINERY COMPANY 


1006 Tennessee 


Avenue, 


Cincinnati 27, Ohio 


* MElrose 1241 Cable Address EMCO 


. one-piece, drop-f welded— 
heat-treated, with head accurately 


The world’s 


best . . 
of mild carbon steel, 
milled for standard tables on lathes, planers, boring mills, 
milling machines. Integral washer and nut. Sizes: up to 30”. 


Typical direct prices for 10” lengths: %—$1.36; 
%—$1.36; %—$1.58; %—$1.89. Write for price list. 
THE © K TOOL COMPANY, MILFORD 6, WN. H. 


CHIEF ENGINEER 


Manufacturer of special multiple spindle 
machine tool requires supervisor of en- 
gineering. Must have extensive experi- 
ence in fixture and special machine 
design. Position requires high degree of 
executive ability for administration and 
organization of department. Will have 
full responsibility for all phases of en- 
gineering design. This job requires a 
man with outstanding ability. Compen- 
sation possibilities are very attractive 
Write full qualifications to Box No. 662, 
MACHINERY, 148 Lafayette St., New 
York 13, N.Y. 


broken tools 
gmade like new again 


with NU-TANGS : 


Twisted or broken tangs replaced at low 
costs on any tool with a Morse Taper (sizes 1 to 6) 
Hundreds of leading industries save money on drills, reamers, 
countersinks, cutters, drivers, the NU-TANG way. 
Prompt delivery. Send for prices—or send 
tools for repairs. All work guaranteed, 


NO WELDING SLEEVES! 
NO DISTORTION! 
GUARANTEED 
Send them to We return them 


us like this! % Patent No. 2,512,033 like this! 


assijyieaq an e-Oale ectlon. 
‘ 
A 
.49 
: 
T-slot 
Bolt 
: 
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Classified and Re-Sale Section 


MODERN EQUIPPED PLANT IN HOLLAND 


in possession of latest type machinery, such as: lathes, 
copying-lathes, turret-lathes, automatics, thread-rolling 
and milling machines, grinding machines, gear hobbing 


and shaping machines, is 


Looking for repeat orders 


in single and mass production 


It's specialty: GEAR GRINDING on 1953 HYDRAULIC 
MAAG GEAR GRINDING MACHINE with tip-and root- 
relief from 2.2” up to 24” diameter, and 2 to 13 D.P. 


Give details and you will 
receive quotations from: 


ENKES N. V. 


And remember ... 


p.o.80x 3004 Voorburg (Holland) 
labor in Holland is CHEAPI! 


LATE TOOLS 
AUTOMATIC. No. 76H Baird 6 spindle 
AUTOMATIC, 20”x25” Fay (2) 
BALANCER. No. 3S Gisholt Dynetric 
BROACH. 10 ton, 48” American horiz. 
BROACH. 15 ton, 36” Colonial Surface 
ENGRAVER. BL3620 Keller 3 spdi. 
GEAR HOBBER. Type A Barber Colman 
GEAR SHAVER. 12” Red Ring 
GRINDER, 10”x18” Cincinnati type ER 
GRINDER. 10”x36” Norton Semi-Automatic 
GRINDER, DISC. Ne. 120A Gardner 
GRINDER, DISC. No. 228 Hanchett 
GRINDER, INTERNAL. Nos. 75A & 72A3 Heald 
GRINDER, INTERNAL, Nos. 5, 16-28, 16A16 & 24- 
36 Bryant 

GRINDER, SURFACE. 8’x24”, No. 5 B. & §. 
GRINDER, SURFACE. 24”, No. 25A Heald 
HONE. Nos. 172 & 2610 Barnes 
HONE. No. H2 Micromatic 
LATHE, ENGINE. 16”x30” Monarch 
LATHE, PROD. 12”x24” Lipe Carbo 
LATHE, PROD. No. 6 Leblond Multicut 
LATHE, TURRET. No. 3A Warner Swasey long bed 
LATHE, TURRET. No. H5 Libby 
LATHE, TURRET. 36” Rogers vertical 
MILLER. No, 2 Cincinnati HSDT 
MILLER. No. 36 Van Norman 
. 3K Kearney & Trecker univ. 
MILLER. No. 3K Kearney & Trecker vertical 
MILLER, No. 2 Sundstrand ‘‘Electromii”’ 
MILLER. No, 4-36 Cincinnati Hydromatic 
MILLER. No. 4-48 Cincinnati duplex 
MILLER, SPLINE. M-80 Taylor & Fenn 
MILLER, THREAD. CT36 Lees Bradner 
. Type A Hall Planetary 
PRESS. No. 50D36 Cleveland dbi. crank 
PRESS. No. 8411 Hamilton D.C. toggle 
PRESS, HYDRAULIC. 15 ton Dennison 
ROLL, BENDING. 20’x3/16” Farnham 
UPSETTER. 5” Ajax, air clutch 

SEND FOR COMPLETE LIST 


MILES MACHINERY COMPANY 


2025 E. Genesee Ave. 
SAGINAW, MICHIGAN 


WORLD'S LARGEST STOCK 
STAMPING PRESSES 


BLISS @ CLEARING e CLEVELAND 
FERRACUTE @ HAMILTON e L & J 
NIAGARA e TOLEDO e V&O 


SQUARING SHEARS + PRESS BRAKES 
REBUILT and GUARANTEED 


JOSEPH HYMAN & sons 
TOGA. 


LIVINGSTON: ALMOND 


PHILADELPHIA 34. PA ‘Phone REGENT 9-7727 


Values Ready 
for Immediate Delivery 


Bertsch 1 3/8’ x 18’ Pyramid Type Bending 
Roll—Top roll 25” dia.—Bottom 
19”” dia.—100 HP main drive and 50 H 
elevating motors—1944 machine 


Beatty No. 11B Heavy Duty Punch Press— 
350 tons ram pressure—Stroke 3’’/—-MD 
—1945 machine 

way ape No. 4K Knuckle Joint Press—400 
ton p.—Pneumatic clutch Stroke of 
slide —Bed 30” x 31” —MD-—1946 
machine 

Perkins 125 ton Straight Side Press—Pneu- 
matic clutch—Double roll feed—Scrap cut- 
ter—MD-—1952 machine 


Perkins Model 12H Straight Side Press—-200 


ton cap.—Double crank—Tie rods—Bed 
om x 36”—Stroke 12”—Twin die cushions 


Cininet 72” x 54” x 16’ Hypro Planer 
Mill—Two rail and two side heads—in- 
finitely variable speeds—MD 


Lodge & Shipley 36” x 42’ ctrs Geared Head 
Lathe—18 speed head—taper attachment 
—-power rapid traverse—steady rest—-MD 

Pratt & Whitney 26” Vertical Surface Grinder 
—Chuck 18” x 88’’—75 HP spindle motor 
—15 HP Hydraulic pump motor—late type 


This is only a partial listing of our huge 
stock of Machine Tools of every make and 
description. 


May we place you on our mailing list to 
receive periodic copies of the Botwinik Index? 


Dotutath 
of Mass, fos 


MACHINE TOOLS 


6” x 18” THOMPSON Toolroom Model ‘'F'* 
Hydraulic Surface Grinder, permanent chuck, 
Motor Driven. Late type. 


1000 MACHINE TOOLS “‘IN STOCK"’ 


FALK MACHINERY CO. 


18 Ward Street-—-BA 5887 — Rochester, N. Y. 


TRADE OR SALE 


RADIAL DRILL—Cariton 5 foot arm on 17 

inch column—Serial #1836 

Motor on arm 

Westinghouse 15 horse power induction 

220/440 volt, 3 phase, 60 cycle, 1750 RPM 

type SC Serial #38443. 

Will trade for late models 4 foot and 3 foot 

drill presses. 

Contact D. W. Colvi 

STARDRILL KEYSTONE "C0. 

920-17th St., Beaver Falls, P: Phone 69. 


CROZIER 
EXTRACTOR SETS 


for pulling bushings and bearings from blind holes 
Will pull up to 5 ton press fit in minutes 


Designed for and used by U. S. Navy 
Complete Set 12” to 2” with carrying case 


Regularly $150 


Limited Supply—Order Now! 


JOHN REINER & CO. 


12-12 37th Avenue Long Island City 1, N.Y. 


WANTED 


SALES ENGINEER. Large Steel Producer wants 
Sales Engineer tc assist salesmen and cus- 
tomers in problems. Tool steel 
experience preferred. Must travel. State qual- 
ifications and salary desired. Our ne 
know of this ad. Write Box No. 

148 Lafayette St., New York 
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travels 
sizes, 6” to 46” dia. 


CUTTING OFF TOOL HOLDERS 
PATENTED CUTTING OFF BLADES 
ON 


IMPROVE FACING OPERATIONS 


ON BORING MILLS - DRILLS - LATHES 
MILLERS AND RADIALS 


M-D Head feeds automatically. Lathe tool bit 
ially from center outward or reverse. 
Write for bulletin, prices. 


MUMMERT-DIXON (0, 12¢Phitadelphiase. 


HANOVER, PA. 


moving parts. 


Equipped with a Gusher Coolant Pump. 


RUTHMAN 


GUSHER 
COOLANT PUMP 


lilustrated is a Barber- 
in 14-15 Hobbing Machine 


Every Gusher is specifically designed to give you long 
trouble-free service. 

The rotating assembly is electronically balanced to elimi- 
nate vibration and wear. 
contact within the pump. 
The overall construction is extremely simple with fewer 


There’s no metal-to-metal 


Wear and maintenance costs are cut to a minimum, 
Write us today for catalog. 


THE RUTHMAN)MACHINERY CO. 


1807 Reading Road, Cincinnati 2, Ohio 


+ «+ Gecurate for 
right . Standard sizes 
. Select with your Engineer- 
ing ety bearings fo for any application 


te you on 
juest. 


THE BALL & ROLLER BEARING CO 
DANBURY, CONN. 


FOR SALE 


2 Divine Four unit type V 
line polishing machines. One with 

motors and one with 10 HP motors. "Both 
with conveyor, drive, belt and all motors 
starters and applicators. 220 V 3 phase, 60 

cycle. Used but i condition. Reason- 

le. Box 658, MA TINERY, 148 Lafayette 
St., New York 13, 


FOR SALE 
LIBBY TURRET LATHE 

International Machine Tool Co., Serial #837, 
3 Jaw Universal chuck 16”, Size 18 Style A 
Hole in Spindle 3g” Swing 18”, urret 
Travel 44” Cross . ravel 40, T. L. Motor, 
w ner Electric Co., Type 13 TRW, 220V— 

ase—60 cycle, SHP——1140 rpm, Serial 


Contact D. W. vin, 
STARDRILL KEYSTONE co. 
920-17th St., Beaver Falls, Pa. | Phone 69 


FOR SALE-BULLDOZER 


Rocks River Machine Co., Size #4, Stroke 20” 
Motor—Allis Chalmers, 1OHP—860 22 
volt—3 phase, 60 cycle, Serial #84110 
Contact D. W. Colvin, 
STARDRILL KEYSTONE CO., 
920-17th St., Beaver Falls, Pa. Phone 69. 


MANUFACTURERS’ REPRESENTATIVE han- 
dling two lines of leading precision cutting 
tools, gages, etc. would like to hear from 
salesmen, with experience either shop or 
selling of these products—one for Northern 
New Jersey—one for New York City and 
Long Island. Box No. 661, MACHINERY, 
148 Lafayette St., New York 13, N.Y. 


FOR SALE 


WARNER & SWASEY UNIVERSALS 1—#3 
and 3—#4,. Also immense quantity tool- 
ling equipment. All at large discount. Box 
INo. 664, MACHINERY, 148 Lafayette St., 
INew York 13, N. Y. 


FOR SALE 
500” FLAT DIE FORGING HAMMER 

Bement Miles & Co. 
Serial #3084 

Single Arch 

Contact D. W. Colvin, 

STARDRILL KEYSTONE CO. 
920-17th St., Beaver Falls, Po. Phone 69. 
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ONLY... 


GEAR MEASURING 
SYSTEM 


Set 26EX-Gear Measuring Wires, ac- 
curate to + .000025”, for common 
diametral pitch external spur gears. 


VAN KEUREN GEAR MEASURING WIRES 
PROVIDE THE MOST ACCURATE AND 
LOW COST METHOD OF MEASURING 
THE TOOTH THICKNESS OF SPUR AND 
HELICAL GEARS, INVOLUTE SPLINES 
AND INVOLUTE SERRATIONS 


1—SET VK MEASURING WIRES 


EQUIPMENT NEEDED: 1-Measurine INsTRUMENT 


Complete information regarding the use of Gear Measuring Wires is contained in a 50-page 
section of the Van Keuren CATALOG and HANDBOOK No. 35. Included in this section are: 


© table of wire sizes for the 1.92”, 1.728”, 1.68” 


and 1.44” series. 

tables of wire measurement including change 
factors for standard external and internal spur 
gears of 141°, 172°, 20°, 25°, and 30° 
pressure angles, and of from 5 to 500 teeth. 
table of relationships between depth of cut and 
tooth thickness for common pressure angle gears. 
definitions and exact formulas covering involu:e 
spur gears. 

tables of involute tooth parts for standard ad- 
dedum and stub tooth involute gears. 


@ information, formulas and examples regarding 
the wire measurement of helical gears. 

®@ information and examples concerning the wire 
measurement of enlarged pinions and reduced 
gears. 
tables of wire measurement for involute splines. 
tables of wire measurement for involute ser- 
rations. 
tables of comparative measurement over three 
sizes of wires for use in involute profile check- 
ing. 


CATALOG and HANDBOOK No. 35 is available without charge by writing to: 
The Van Keuren Co., 178 Waltham St., Watertown, Mass. Ask for your copy. 


178 WALTHAM STREET, 


WATERTOWN, MASS. 


Light Wave Equipment * Light Wave Micrometers * Gage B.ocks * Taper 
Insert Plug Gages * Wire Type Plug Gages * Measuring Wires * Thread 
Measuring Wires * Gear Measuring System * Shop Triangles * Carbo.oy 
Cemented Carbide Plug Gages * Carboloy Cemented Carbide Measuring Wires 
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ALPHABETICAL INDEX OF ADVERTISERS 


A 
Abrasive Machine Tool Co. 351 
Air Conversion Research 
Allegheny Ludlum Steel 
Corp. 98 
Aluminum Co. of America 101 
American Brass Co. 
Insert bet. 54-57 
American Broach & Mch. 
American Chain & Cable .... 320 
American Tool Works Co. 41 


Ampco Twist Drill Div., 

Greenfield Tap & Die 

Insert 118 
Apex Tool & Cutter Co., 

Inc. 396 


Armstrong-Blum Mfg. Co. .... 345 
Armstrong Bros, Tool Co. .... 341 
Arter Grinding Mch. Co. .... 348 


Atlantic Gear Works, Inc. 394 
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Inc. 314 
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Bridgeport Machines, Ine, « 385 
Brown & Sharp Mfg. Co. 
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Co. 303 
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Cincinnati Bickford Tool Co. 239 
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Insert 127-128 
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Co., Hydroform Diy, ...... 277 
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Metal Carbides Corp. 134 
Michigan Tool Co. 
114-115-122-123-304 
Micromatic Hone Corp. «.-..-. 283 
Miles Machinery Co, 
Miliholland, W. K., Machin- 


Minster Machine Co. 299 
Mitts & Merrill ....... 393 


Moline Tool Co, 397 
Monarch Machine Tool Co. 125 
Morey Machinery Co., 
Inc. 54-399 
Morgan Engineering Co..... 394 
Morse Twist Drill & Machine 
26-27 
Motch & Merryweather 


Mehry, Co, 
Mullins Mfg. Corp. -- 
Mummert-Dixon Co, 401 
Murchey Div., Sheffield 

Corp. 247 


N 


National Acme Co. se 121 
National Automatic Tool ‘Co. 


143 
National Broach & Machine 

295 
National Machinery Co. -..-.- 286 
National Tool Co, sve 131 
National Twist Drill & Tool 

Co. 
New Britain Machine Co., 

The Insert bet. 42-47 


New Jersey Gear & Mfg. Co. 394 
Niagara Machine & Tool 


112-113 
Northwestern Tool & Engi- 
MECTING CO. 397 


Norton Company « 16-17-110-111 
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ALPHABETICAL INDEX OF ADVERTISERS—Continued 


oO 

O’Neil-Irwin Mfg. Co. 382 
Oakite Products, Inc. ....-..... 
Ohio Crankshaft Co. 
Ohio Gear Co. + 
Oliver Instrument Co, 
Orange Roller Bearing Co., 

144 
Osborn Manufacturing Co, . 391 
Ottemiller, William H., Co. 398 


P 

Pangborn Corporation. .....-.... 404 
Philadelphia Gear Wks, Inc. 129 
Pines Engineering Co., Inc. 74 
Pioneer Engineering & Mfg. 

Co., Ine. 
Pratt & Whitney Div., 

Niles-Bement-Pond Co, ... 141 
Precise Products Corp, ........ 374 
Procunier Safety Chuck Co, 352 


R 
R ated Ly 126 
Reed-Prentice Corp, 337 
Rehnberg-Jacobson Mfg. Co. 
Insert 77-92 


Reid Bros. Co., Ine, 330 
Reliance Div., Eaton Mfg. 

Co. 313 
Republic Steel Corp. sovese 108-383 


Revere Copper & Brass Inc. 251 
Rockford Clutch Div, of 
Borg-Warner 
Rockford Machine Tool Co. 
Insert 77-92 
Rowbottom Machine Co, .... 393 


Russell, Burdsall & Ward 
Bolt & Nut Co. ..-- 244 
Russell, Holbrook & Hender- 
375 
Ruthman Machinery Co. ...... 401 
Ryerson, Joseph T., & Son, 


Ss 
SKF Industries, Inc. .............. 42 
Scherr, George, Co., Inc. 

. 394-396-397-398 
Scully-Jones & Co. ..-..... 296-297 
Seneca Falls Machine Co, .. 145 
Shear-Speed Chemical Prod- 

ucts Div., Michigan Tool 

Sheffield Corp, . 247 
Sheldon Machine Co., Inc. 350 
Shore Instrument & Mfg. 

Sinclair Refining Co. 
Smit, J. K., & Sons, Inc, .... 384 
South Bend Lathe Works .... 342 
Springfield Mch. Tool Co. .. 373 
Stahl Gear & Machine Co. .. 394 
Standard Gage Co., Inc. ... 76 
Standard Oil Co. (Indiana) 


270-271 
Standard Pressed Steel Co. 60-61 
Standard Tool Co, 49 
Starrett, The L. S. Co. os... 254 


Summerill Tubing Co. Div., 
Columbia Steel & Shafting 


Co. 381 
Sundstrand Machine Tool 

Sunnen Products Co, 329 


Taft-Peirce Mfg. Co. 
Thompson Grinder Co, 124 
Thriftmaster Products Corp. 398 
Tide Water Associated Oil 


Co. 305 
Timken Roller Bearing Co. 
(Steel & Tube Div.) ....... 93 
TorringtOn Co, 132-372 
Turner Bros., ne. 
Tuthill Pump Co, 326 
Twin Dise Clutch Co. ....-..... » 292 
U 


U. S. Steel Supply Div., 
United States Steel Corp. 95 
U. S. Tool Company, Inc, 12-13 
Union Carbide & Carbon Corp., 
Haynes Stellite Co, 100 
Union Carbide & Carbon 
Corp., Linde Air Products 
Co., Div. 
Union Drawn Steel Div., 
Republic Steel Corp. ........ 383 
United States Steel Corp. 358-359 
Universal Engineering Co. .. 139 
Used Machinery -....... 399-400-401 


Vv 


V & O Press Co., 
Div. Emhart Mfg. Co. .... 116 
40 


Van Keuren Co, 2 
Van Norman Co, 8-9 
Vanadium-Alloys Steel Co. 105 


Verson Allsteel Press Co. 
Front Cover 


Victor Saw Works, Inc. ----- 326 


Viking Pump Co, 401 
Vinco Corporation 294 
WwW 
Waldes Kohinoor, Inc. -...... 275 
Walker, O. S. Co., Inc. 0 344 
Walls Sales Corp. 392 
Waltham Machine Works -... 396 
Warner & Swasey Co, --» 30-31 
Watson-Stillman Co., The « 311 
Wesson Company 347 
Wesson Metal Corp, 367 

Westinghouse Electric 
Wheelock, Lovejoy & Co., 
Inc. 308 
Whitman & Barnes 289 


Wiedemann Machine Co. «. 371 
Willey’s Carbide Tool Co. «... 394 
Williamson Gear & Mch. 

Co, 394 


Wilson Mechanical Instru- 
ment Division, American 
Chain & Cable 320 
Winter Brothers Co. 18 
43 

Yoder Company. 48 
Z 

Zagar Tool, Ime, 316 


Zeh & Hahnemann Co. ..... 392 


CLASSIFIED SECTION 
See pages 399-400-401 


WRITE FOR INFORMATION — 


PANGBORN CORPORATION 
1200 Pangborn Blvd. 
Hagerstown, Md. 
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\ Ws at rhe producto” of yar 
\ jpandles of gason® of 
is assure py the arive 
\ a worm geat on the ank- 
yieatt of the cleveland worm speed 
pardenes sree! worm operain® on \ow pron’ 
\ gear materials and comin’ ro pro” 
vide yndet severe™ operatin® 
\ condition” on oid well new equipo 
are ,now® the and asso 
\ ciated as me ariv®: 
yhe ND arive show™ here and companio® NU unit 
(ariv® shaft are in seve™ izes each Fort 
\ complet’ capacity charts and ower engineer” 
compat)? 4216 Fast gow chevelans 4, onio: 
The parva! corporation” systems 
of In canada peacock prothers Limited: 


Remember 
those 


fz 


Clearing 3,500 ton mechanical 
press used to produce beam sup- 
ports for French railway cars. \ 


French railway cars, marked 40 hommes ou 8 chevaux an 
in the days of World War I, have undergone a big change. 
Now, the supporting beams that run the length : 
of the car are stamped out on a 3,500 ton Clearing press. - 

The Establissements Arbel in Paris has been successfully 
producing these 27 foot beams, or longerons, for a 
severak years, Landing mats, side plates for large reels 
and structural steel work are some of the other ‘ 
products turned out at Arbel on their big Clearing. 

Whether you make parts for railroad cars or kitchenware, 
Clearing engineers can provide you with the 
Reibbun car Medimeet equipment to do the job at maximum efficiency. 


longerons mass produced Call or write Clearing Machine Corp. today. 
on a Clearing press. ; 


ING 


THE 


WAY TO EFFICIENT MASS PRODUCTION 


Pe 
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t 
ti CLEARING MACHINE CORPORATION, 6496 West 65th St., Chicago 38, Illinoi ‘ 
HAMILTON DIVISION, Hamilton, Ohio 
| 


